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Ten Thousand More Chemical Engineers 
For Industry to Absorb I 


BACK in the more prosperous years from 1925 to 
1929, industry demanded more chemical engineers than 
our schools and colleges could supply. Competitive 
bidding resulted in high salaries, even for beginners. 
Many youngsters, encouraged by high-school essay con- 
tests and other well-meant efforts to sharpen their 
interest in chemistry, decided to embark on careers in 
chemical engineering. The result, according to the 
U. S. Bureau of Education, is that in the school year 
1930-31 there were 9,667 students enrolled in chemical 
engineering—roughly an eighth of the total in all of 
our engineering colleges. In addition the enrollments 
in such specialized industrial courses as petroleum 
technology would undoubtedly add several hundred 
more to this impressive total of prospective candidates 
for chemical engineering jobs. 


THAT THE PROBLEM of absorbing such an ava- 
lanche of recruits is one of real concern to the pro- 
fession is evidenced by the thoughtful study given it by 
Prof. A. H. White on behalf of the A. Ll. Ch. E. com- 
mittee on chemical engineering education. The results 
of his questionnaire on the occupations and earnings of 
more than a thousand recent graduates would seem to 
indicate a potential demand from industry 
for approximately two thousand chemical 
engineering recruits each year. His figures 
show further that five industries—viz., 
chemicals, petroleum, rubber, iron and 
steel, and pulp and paper—account for 
more than half of the total, while such 
major fields as food, textiles, and leather 
are scarcely represented at all. Combined, 
they amount to less than 2 per cent of the 
total. “It is perhaps idle,” Professor White 
concludes, “to speculate too much on the 





future possibilities for chemical engineers, but the fig- 
ures indicate that the saturation point is still some dis- 
tance in the future.” Certainly this must be the case 
with those important industries in which there has been 
but a minor penetration of chemical engineering. 


PROGRESS in converting such an industry to a genuine 
appreciation of science often has its beginning in a 
project for cooperative research. As this work demon- 
strates its value, the idea is taken up by the individual 
companies, and once a live research department is estab- 
lished, chemical engineering developments are sure to 
follow. A slower and less spectacular way to the same 
goal is through the gradual infiltration of technically 
trained men who eventually reach positions of authority 
and introduce scientific methods and engineering equip- 
ment. 


FACED with the immediate problem of finding places 
for as many of the unemployed chemists and chemical 
engineers as possible, the Unemployment Committee 
of the New York societies has wisely decided to con- 
centrate its attention on non-chemical industries. In 
this way some of them may become acquainted with and 
confident of the value of chemical engineer- 
ing services. But this local effort is, of 
course, only a stop-gap. A much more 
comprehensive educational program must 
get under way throughout the entire coun- 
try if we are to build up a sufficient demand 
on the part of industry to absorb the ten 
thousand or more chemical engineers that 
will be graduated from our schools during 
the next three or four years. Otherwise the 
profession may soon face a more or less 
permanent unemployment problem. 
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Production Becomes 
Distribution-Minded 


HEMICAL industry has more of a transportation 
problem than many of its executives have ever 
realized. This fact is brought squarely home by the 
Interstate Commerce Commission’s recent proposal to 
the railroads. Raw materials for the process industries 
alone must carry a full 40 per cent of the $125,000,000 
burden which the increased rates would saddle on the 
shippers. Added to this are the already high tariffs on 
many finished products so that the industry’s total freight 
bill is an impressive proportion of the nation’s total. 
Likewise the individual company’s freight bill may 
sometimes be its largest single item of expense. In a 
certain section of the country, the kraft paper manufac- 
turer, for example, finds that between 35 and 40 per 
cent of the delivered cost of his product is represented 
by the cost of bringing in the raw materials—pulpwood, 
fuel, and chemicals—and shipping out the finished paper. 
Believing that the chemical engineer and production 
executive will profit from a broader knowledge of trans- 
portation and related problems of distribution, the editors 
of Chem. & Met. plan to give over the entire January 
issue to a careful study of these important factors in 
their relation to the delivered cost of commodities. After 
all, it is the delivered cost of any product that determines 
whether or not it can compete successfully. 


Phosphoric Acid 
At Muscle Shoals? 


HEN the joint commission representing Alabama, 

Tennessee, the national farm organizations, and the 
federal government made its preliminary report on 
Muscle Shoals last month, most observers regarded it 
as just another of the long series of pros and cons that 
have plagued the chemical and fertilizer industries and 
consumed so much of the taxpayers’ money during the 
past decade. Some wag remarked that this particular 
report did not cost very much and probably was worth 
it. But that was before the commission had made pub- 
lic all of its studies. 

An examination of the various documents supporting 
the commission’s decision reveals some very interesting 
technological and economic information from which 
industry as well as Congress may possibly be able to 
draw some constructive conclusions. The case against 
governmental operation of the power plants is particu- 
larly well presented. Furthermore, after all these vears 
of educational effort it is distinctly encouraging to note 
the comment that “nitrogen for fertilizer production can 
be purchased at less than the cost of making it at Muscle 
Shoals.” On the other hand, the commission finds that 
certain other developments of recent years make it 
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impossible to dismiss the whole fertilizer problem so 
easily. One of these is the electric-furnace process for 
producing phosphoric acid; another is a new technique 
for making concentrated fertilizer ; a third is the recogni- 
tion of the need for more research and experimental 
practice in adapting these products to the requirements 
of the farmer. 

Perhaps there are some in chemical industry who 
will question the need for more phosphoric acid pro- 
duction—by electric furnace or any other process. 
Others, including a few of our agronomical friends, are 
beginning to lose some of their earlier enthusiasm for 
the concentrated fertilizer. Despite such criticism, how- 
ever, we believe that the report as a whole is in the line 
of progress. It argues for private operation under lease 
contracts obtained through competitive negotiations. It 
is the only logical basis for the eventual disposal of 
Muscle Shoals, assuming, of course, that some day 
Congress will tire of its favorite toy. Frankly, though, 
we doubt if that day is very near. 


Needed—Training for the 
Fire-Prevention Engineer 


Farsi 4d the number of types of “engineers,” 
so-called, has expanded into the hundreds, to the 
considerable chagrin of those members of the dozen 
or so professions of true engineering status. But in so 
urgent a cause as scientific fire prevention and fire 
fighting, it seems excusable to seek recognition for the 
need for, and the establishment of, the profession of 
fire-prevention engineering. 

It should not be supposed that fire prevention has been 
a neglected subject or that agencies do not already exist 
fully capable of framing well-conceived ordinances for 
reducing fire hazards. Various official and semi-official 
bodies have already done a very thorough job of investi- 
gating these hazards. None the less, it is a fact that men 
with the requisite technical training in fire prevention 
and fighting are not available in number sufficient to 
meet the demand that ought to exist. If this demand 
appears slight at present, it is nothing less than a 
reflection on the civic spirit of the chemical engineer- 
ing profession. 

Every fire, wanted or not, is a phenomenon in applied 
chemistry. It is true that not every fire, nor its pre- 
vention, requires the consultation of a chemical engineer. 
But for the vast number of special fire hazards that 
dog our modern footsteps, engineering of a high order 
—essentially chemical—is a very definite need. What 
such engineering would involve was well summarized by 
former Chief Kenlon, of the New York Fire Department, 
when he recommended some time ago that a four-year 
course in fire prevention should be included among the 
curricula of at least one recognized school of engineering. 
Pointing out that the day has passed when the function 
of a fireman was solely that of throwing water on a 
fire, he suggested thorough training in building con- 
struction, strength of materials, hydraulics, chemistry, 
and mathematics. Of these, building construction and 
a variety of industrial chemistry emphasizing the hazards 
of flammable materials and their control would seem to 
have the most bearing on the case. 

Probably it is too much to ask that a four-year course 
be offered in fire-prevention engineering. Surely, how- 
ever, there must be some happy medium between this 
ideal and the all-too-brief glimpse into fire-fighting 
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science that has been offered to firemen once a year by 
a single middle-western college. Is it too much to ask 
the chemical engineer to recognize this Frankenstein 
monster that is so often the offspring of his own hazard- 
breeding operations? Might it not be possible for some 
far-seeing chemical engineering department to spread at 
least six hours a year in fire-prevention engineering over 
a four-year course? Surely, the suggestion is not 
unreasonable. 


Fertilizer Association 
Campaigns for Members 


ERHAPS no other trade association dealing with the 

problems of a single process industry has done as 
much for its membership as the National Fertilizer 
Association. Despite times and industrial conditions that 
would have tried the patience of a Job, this organization 
has had the support of the principal companies and 
retained able personnel throughout its roll of officers and 
committees. 

At its last annuah meeting the association materially 
reduced its tonnage assessment for dues. This is but an 
added reason which makes membership of greater attrac- 
tiveness to those who have not hitherto participated in 
the work. Management in the fertilizer industry seeking 
an opportunity to save from every angle because of the 
general industrial situation will not be exercising real 
economy by declining to take part in the valuable work 
of this organization. We have no doubt but that ulti- 
mately N.F.A. will succeed in gaining the cooperation 
of substantially the whole industry; we hope, however, 
it will achieve this success at an early date. 


Industrial Classroom 
For Industrialists 


N THE successful educational enterprise conducted 

by the Bausch & Lomb Optical Company, Rochester, 
N. Y., reported in the news pages of this issue, two 
groups have presumably gained: The “students,” 
because of a widened scientific horizon for both them- 
selves and their employers; and the “teachers,” because 
of a fuller appreciation of their potential services. A 
limited, invited enrollment of technical representatives 
from fifteen companies (representing nine chemical 
industries) has undergone an intensive two-weeks’ 
course to learn from authorities, engaged by the 
sponsors, the theory and applicability of optical devices. 
No outlay was involved except personal expenses; the 
arrangement guaranteed a serious exploitation of the 
brief opportunity for study and experiment. 

Are there not perhaps other production 
“tools” insufficiently known to the paint, 
glass, paper, chemicals, textile, food, deter- 
gent, metallurgical, refractories industries? 
The photo-electric cell, of course, suggests 
itself offhand. Here seems to be another 
legitimate approach, assuming that it will 
always be conducted on a seriously educa- 
tional plane. Naturally this medium, like 
the technical school and journal, is hopelessly 
discredited as soon as it succumbs to tem- 
porary commercial expediency. 
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Are Chemical Engineering 
Unit Costs Worthwhile? 


HOULD success attend a proposal made on November 

30 before the Process Industries Committee of the 
American Society of Mechanical Engineers, both chem- 
ical engineers and mechanical engineers in process plants 
will possess an enormously valuable tool for purposes 
of estimation and comparison. Briefly explaining his 
classification of the unit operations of chemical engi- 
neering, Professor H. J. Masson, of New York Uni- 
versity, made the suggestion that the committee set about 
the monumental task of seeking several sorts of average 
data, based on experience for several or all of the unit 
operations in the more important process industries in 
which these operations appear. Space and time required 
for each operation per ton of product, and unit costs 
of equipment, labor and power, are typical of the data 
to be obtained, should the plan be finally approved. 

Although it was recognized that the gathering of these 
data would require several years, and that constant effort 
would be needed thereafter to keep them up to date, 
the committee’s decision, at least temporarily, favored 
the proposal. Successfully consummated, the compilation 
would give a partial cross-section of chemical engineer- 
ing experience. It would offer a reliable mark for less 
efficient plants to shoot at, and it would form a very 
nearly royal road to simplified estimation. 

The final decision, however, will be delayed until a 
subcommittee has had an opportunity to examine the 
desirability of the project from every angle. Lest the 
chemical engineer fear that his toes may be tread upon, 
it should be explained that A.I.Ch.E. representation 
on the subcommittee will be provided for. Meanwhile, 
Chem. & Met. feels that a frank discussion, in its 
columns, of the value of unit operation costs and similar 
data will be of real assistance to the subcommittee in 
forming its final decision. To this end, opinions of 
readers are earnestly invited. 


Hollywood Hokum 


HE MOVIES seem to have made Hollywood the 

country’s capital of showmanship. The spirit has 
infected even some of the most prosaic of chemical 
industries. Take, for instance, the fortified mineral 
water business. Right off one would think it pretty hard 
to improve on Chic Sale’s indorsement of the famous 
product of French Lick, Indiana. Yet in the little circu- 
lar courteously handed to us at our Hollywood breakfast 
table last summer, we read about a drinking water that 
is “Juvenile.” We wondered what that meant until we 
followed the asterisk down to the footnote at 
the bottom of the page, and there learned 
that “Juvenile drinking water is the geologi- 
cal term for virgin pure water coming from 
profound depths, wherein nature’s Hydrogen 
rising through miles of granite dissolves with 
Oxygen, forming naturally pure H,O. This is 
the deep-seated source of Spring Water. 
Being Juvenile, it is fresh, pure, healthful, 
and better tasting.” And so we learn that 
other things besides gold mines can be 
“salted” in this land where men are men and 
women are glad of it! 
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HEIR 
UNEMPLOYMENT 


PROBLEM IS 
Ours 


AN EDITORIAL 


—_ 

k UNDAMENTALLY there is so little differ- 
ence between those of us who have jobs today 
and our brother engineers who have not, that 
their plight becomes a very real part of our own 
existence. Only circumstances—quite beyond 
their control—have made them less fortunate. 
The least we can do is to stand shoulder to 
shoulder with them in the fight to win their battle 
against such discouraging odds. 

Frankly, we have little patience with those who 
would minimize the seriousness of the unemploy- 
ment situation in chemical industries. True, there 
may not be quite as many unemployed chemists 
and chemical engineers as in some of the older 
professions, but to say, as has actually been de- 
clared, that only 14 per cent of the membership of 
the American Chemical Society is out of work, is 
to refuse to face the facts. Furthermore, the only 
fair viewpoint today is that of the whole profes- 
sion, not of any part or group. The simple truth 
is that unemployment among technical men has 
reached serious proportions. 

Chemists and chemical engineers unemployed 
for as long as two years, have lost their morale. 
Many are willing to do anything to live. A re- 
search chemist graduated in 1925 from our larg- 
est eastern university has lived for the past year 
in the cellar of the home of one of his former col- 
lege professors. In eleven months of discouraging 
search for a job, he has spent the last cent of his 
meager earnings. Today he wants anything that 
will give him two meals a day—$20 a month for 
the next three months. Who will say to him that 
unemployment is not a serious problem in chemical 
industries ? 


What Is Being Done 


Even assuming that business is already on the 
mend, a condition that is at least debatable, it 
appears unlikely that the demand for engineers and 
chemists will increase at a rate sufficient to take 
up the slack in employment for many months to 
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So nigh is grandeur to our dust, 
So near is God to man, 
When Duty whispers low, Thou must 
The youth replies, I can. 

—EMERSON 


come. In the meantime, something must be done 
to save the unfortunate men who are destitute 
and whose families are facing starvation. A start 
in this direction has been made, but united support 
on the part of the industry in general is now 
imperative. 

In several centers throughout the United States 
movements are under way to alleviate distress 
among technical men. In the New York metro- 
politan area, local sections of A.S.M.E., A.L.E.E., 
A.S.C.E., and A.I.M.E. established the Profes- 
sional Engineers’ Committee on Unemployment. 
The splendid example of the founder engineer- 
ing societies has been followed by the group of 
chemical organizations, headed by the New York 
Section of the American Chemical Society and 
supported by the American Institute of Chemical 
Engineers, the Electrochemical Society, Society of 
Chemical Industry, American Institute of Chem- 
ists, Association of Consulting Chemists and 
Chemical Engineers, and Société de Chimie 
Industrielle. 

The sponsoring societies have approved an hon- 
orary unemployment committee composed of 
Francis P. Garvan, Leo H. Baekeland, Horace 
Bowker, Charles Herty, D. D. Jackson, 
Maximilian Toch, and William J. Schieffelin, who 
have promised their support. A hand-picked ac- 
tive canvassing committee headed by Col. T. H. 
Murphy has been selected from among the un- 
employed chemical engineers and chemists. And 
Frank G. Breyer has been appointed liaison officer 
between societies and committees. 

The canvassing committee is registering the 
unemployed, but its more important duty is the 
thorough canvassing of industrial firms in the 
metropolitan New York district—other than chem- 
ical—that might possibly benefit by the services of 
a chemical engineer or chemist. Jobs that are 
found will be filled by the committee from the 
applications on file in its office, or at the bureau 
of employment operated for the benefit of the 














profession by the Chemists’ Club. The miscel- 
laneous expenses of the working committee are 
covered by a fund contributed by sponsoring 
societies. 

At the request of the Professional Engineers’ 
Committee on Unemployment, Columbia Univer- 
sity has announced, through Dean J. W. Barker, 
that classes in the engineering department have 
been opened to unemployed professional engineers. 
The number of engineers admitted will be limited 
only by the size of the lecture halls. Applicants 
must secure a certificate from the engineers’ com- 
mittee showing that they are accredited members 
of the profession and that they are idle through 
no fault of their own. As Dean Barker explains: 

The principal purpose for opening the classes without 
fee or credit to the engineers is to preserve the morale 
of these skilled men during a period of enforced idleness. 

Somewhat similar relief work is being done in 
many other sections of this country. In northern 
New Jersey the local section of the A.C.S., under 
the leadership of Chairman George M. Maverick, 
has an active committee composed of unemployed 
men. Those in search of positions are given a 
card of introduction to prospective employers 
showing that the applicant has paid his dues to 
the society. The membership has been sent a 
questionnaire calling attention to openings in their 
plants or elsewhere. 

In Louisiana a bureau of employment has been 
inaugurated to assist the unemployed. Question- 
naires have been sent those out of work requesting 
information dealing with their education and ex- 
perience. This information is available to employ- 
ers. Advertisements are being inserted in the 
daily papers advising employers of this employ- 
ment service. The operation of the bureau will be 
paid for by the local section of the A.C.S. 


What’s Yet to Be Done 


The schemes for unemployment relief that are 
being carried out in one section of the country 
should seriously be considered for their adapta- 
bility in the other localities. Just as Columbia 
University in New York City has opened its 
classes to men out of work, so might the great 
universities and colleges of Chicago, Philadelphia, 


New Orleans, and other cities open theirs. Like- 
wise the advertising program of the Louisiana 
chemists is worth a tryout in New York and 
Chicago. 

Furthermore, having applied to the utmost these 
commendable ideas, we should not be content to 
stop here. There must be many other plans that 
would at least assist in this humanitarian work. 
Process industries in general should increase the 
number employed without increasing the payroll 
by reducing working hours per individual per day, 
or by rotation of employment. Chemical socie- 
ties might interest industrial concerns by putting 
into effect such a program as was recently initi- 
ated by an electrical equipment manufacturer who 
promised to donate 2 per cent of gross sales from 
November to March, inclusive, to relief organiza- 
tions. Local sections of the societies could es- 
stablish relief funds for the purpose of assisting 
financially those men in distress by canvassing all 
employed chemical engineers and chemists, irre- 
spective of memberships, for a small percentage of 
their salaries for the next four or five months. 

\lthough our urgent immediate problem is that 
of relieving the distress of those out of employ- 
ment and in need of assistance, we must not lose 
sight of the fundamental problem of providing 
a permanent solution to unemployment. When 
normalcy returns it will be only natural to forget 
the probability of another industrial depression ; it 
is imperative that we avoid a repetition. Con- 
certed action must be made to develop a plan, 
whether it be a Rochester or a Swope plan, or in- 
surance, that will temper the evils caused by 
the recurring periods of low employment still 
unfortunately a concomitant of industrial activity. 

In the face of the inseparable interdependence 
of all industries and business enterprise, a view to 
long-time stability would especially recommend a 
general plan as comprehensive in scope as a na- 
tional unemployment-insurance movement, initi- 
ated most feasibly by industry’s leaders and larger 
associations. Socialistic as it may seem to some, 
it is nevertheless only a method of enforcing the 
thrift and frugality which made our pioneer fore- 
fathers sufficient unto themselves, but which, in 
less heroic days, seem to have deserted our people. 





Principals in Relief Among Chemical Engineers and Chemists in New York Area 
Blank & Stoller 


Left to right: Col. T. H. 
Murphy, chairman active 
committee; Dr. Cc. R. 
Downs, chairman of com- 
mittee directing Chemists’ 
Club employment bureau; 
and Frank G. Breyer, ex- 
ecutive secretary of unem- 
ployment committee 


December, 1931 — Chemical & Metallurgical Engineering 











In a period of severe depression, modernization is worth while 
even though capital expenditures are necessary because equipment 


may be installed at much lower costs than in normal times and 
returns which may eventually be expected will be much higher. 


Modernizing a Petroleum Refinery 


By J. M. EVANS 


Manager Sales Engineering and Development 


and L. H. SHARP 


Research and Development Department 
Associated Oil Co. 


ITH the recent period of overproduction of 

crude petroleum, the bonanza days in refining 

appear to have passed. Thousands of small 
refineries have sprung up and new petroleum products 
are appearing on the market every day. The number of 
service-station outlets has increased tremendously and 
competition for the business of the motorist has become 
keener. 

Diversification of products and serious price wars 
have resulted from this increased competition. Many 
independent refiners, having entered the petroleum busi- 
ness at the peak of crude production, are content to 
operate on a relatively small scale at minimum overhead 
in metropolitan areas. Such a situation, naturally, has 
made it difficult for the major refiner to compete 
profitably. 

The large oil company has a tremendous investment in 
equipment and is making continuous expenditures in 
research and development work, looking to the future 
of its industry. Such outlays are not a part of the mar- 
keting plan of the small independent. In viewing the 
present situation and in looking ahead to future possi- 
bilities, the major established refiner must keep in mind 
the possibility of improving his present position. To 
accomplish this, there are three lines of attack. 

First, he must insure continued improvement in the 
quality of his products, which determines the proportion 
of the business which he obtains over competition at 
equal or lower prices. Therefore, in times like the 
present, his research and development work should be 
concentrated on the improvement of present products 
and their production at lower costs. 

The second factor which the large oil company must 
watch more closely today is overhead expense. This is 
true in every department of the petroleum industry. 
Naturally, prospecting for new oil fields must be cur- 
tailed and costs of drilling and producing must be 
reduced to a minimum. Manufacturing operations must 
be so handled that greater throughputs can be obtained 
with reduced man power. Coordination of efforts to 
insure minimum slack in any department must be con- 


690 


am ees roe 





Throughput of 45,000 Bbl. Per Day to Finished Dis- 
tillates Is Handled by Modern 92-ft. Fractionating Towers 


stantly watched, and the sales department has its work 
cut out for it in lowering overhead costs. Rerouting 
of deliveries may be a means of effecting major savings ; 
uneconomical deliveries must be kept at a minimum. The 
featuring of various products for a variety of uses and 
the introduction of current lines of oils and greases into 
new industrial functions will assist in preventing a multi- 
plicity of products. 

The third main adjustment which can be made by the 
petroleum industry is reduction of direct cost. This is 
especially true in refining operations, where modern types 
of equipment permit increased production at lower labor 
and fuel costs. At the present time, a refinery, in consid- 
ering the possibilities of modernizing its operations, can 
make up a balance sheet in which the justification for 
new equipment is carefully analyzed. This is partly 
due to the fact that many equipment manufacturers are 
wiiling to make installations on the basis of performance 
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guarantees. In making such a justification for installa- 
tion of new equipment, one of the primary considerations 
is quality. We have already pointed out that continu- 
ously improved quality is one of the chief means by 
which the major oil company can maintain its position in 
a highly competitive field. On careful examination it 
will be found that nearly every product which is sold 
has some particular feature or characteristic which is 
subject to improvement by a change in manufacturing 
operations. Even if such improvement in quality cannot 
be considered revolutionary, it is a certainty that to be in 
the foreground with every product, as far as quality is 
concerned, will in the long run insure markets. 

Over-all operating costs should next be considered in 
the justification for new equipment. One of the first 
considerations under operating costs is the possibility of 
increased yields. For example, it will be found that with 
the use of modern high-capacity fractionating equipment 
a marked increase in yield of any given distillation 
range can be obtained over and above the yield which 
is obtained by redistillation in equipment which is not 
provided with proper fractionating facilities. In the dis- 
tillation of 50,000 bbl. of crude oil per day, increasing 
the yield from 25 per cent of gasoline to 27 per cent 
means an increased recovery of a thousand barrels of 
gasoline per day. The financial benefit of such increased 
recovery can easily be calculated. It will be found that 
most new refining equipment is so designed that many of 
the operations are automatic or at least semi-automatic. 
This means that labor charges can be materially reduced. 
It will be found that in almost any modernized plant, 
the throughput has been increased from two to three 
times, although labor has been reduced. 

Another great advantage of modern equipment which 
assists in the balance-sheet justification is the reduction 
in fuel charges. As an example, formerly the cost of 
manufacturing gasoline was in large part directly charge- 
able to the high fuel rate. In modern equipment the use 
of proper heat-exchange and heat-transfer processes has 
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Avon Refinery Is an Example of What Can Be Done to 
Modernize a Plant and Make the Investment Pay a Profit 


cut the cost of fuel from one-half to two-thirds. A 
further saving that can be estimated and credited to the 
installation of new equipment is in reduced costs of treat- 
ing, particularly the chemical cost. Many methods have 
been developed in recent years for insuring complete 
removal of undesirable materials at much lower operating 
costs. Many inefficiencies in treatment can be traced to 
the original distillation equipment; and in every case 
where modern distillation equipment has been installed, 
a marked saving has become immediately noticeable in 
the costs of finishing all the distillates produced from this 
operation. 

In addition to the increased yield from a given through- 
put most modern refining systems permit increased 
throughputs with the same sized equipment and—a most 
notable factor—the use of continuous methods as op- 
posed to the batch system. Better facilities for handling 
oil to and from any operation and improved methods of 
heat transfer permitting more rapid distillation operate to 
increase the throughput. Other types of equipment may 
often be justified by the fact that they permit the recov- 
ery of valuable materials which formerly were lost. Such 
equipment may make possible an increased market value 
for products previously sold at lower prices. An instance 
of this would be the installation of equipment for the 
manufacture of road oils from material formerly sold 
as fuel. 

As definite examples of what can be done to modernize 
an oil refinery and make this investment pay a profit, 
the work done by the Associated Oil Co. in the last few 
years in its manufacturing operations may be cited. The 
plant of this company located at Avon, Calif., on upper 
San Francisco Bay, has been largely rebuilt within the 
last eight years and is now one of the most up-to-date 
plants on the Pacific Coast. Its rated capacity is 60,000 
bbl. of light crude oil per day, plus cracking capacity 
of 10,000 bbl. of charging stock, and an additional 
capacity of 4,000 bbl. of heavy crude oil for manufacture 
of lubricating stocks. The plant manufactures practically 
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all petroleum products except wax, vaseline, and air- 
blown asphalts. 

The introduction of fractionation into the petroleum 
industry has been rather recent, considering the length 
of time that the value of careful fractionation has been 


known to other distilling industries. One of the first 
steps in modernization, therefore, was the installation 
of a light-oil distillation plant. Formerly, crude oil was 
distilled in several batteries of shell stills with a suffi- 
cient number of redistillations to obtain the requisite 
boiling ranges of the finished products. We find that 
33 stills and 8 toppers have been replaced by 7 stills 
which are handling a considerably larger throughput. 
Fractionation is accomplished principally in three bubble 
towers, each of which is 92 ft. in height. 

In order to make use of a part of the equipment 
which was already on hand, several large shell stills were 
equipped with internal forced oil circulation to increase 
the heat-transfer rate through the shell bottoms. The 
fireboxes are air-cooled and this heated air is used to 
supply Peabody burners operating under forced draft to 
give maximum turbulence to the products of combus- 
tion. Heat exchange with the high-temperature vapors 
and the outgoing fuel insures the greatest economy in 
this direction and is used to flash the water and light 
gasoline in the Badger bubble towers before the crude 
actually enters the fire stills. Later the flue gases from 
this battery of stills are led through a pipe-sti!l econ- 
omizer and a small tube furnace which acts to smooth out 
any irregularities of heat exchange. 


Lubricating Oil Plant Modernized 


Preliminary chemical treatment is used in the towers 
both as a protection to the equipment itself and as a 
means of reducing the amount of chemical treatment 
needed later. The treating operations are so conducted 
that gasoline is fully finished in its direct flow from 
distillation unit to finished storage, which results in great 
economy of labor and chemicals. This equipment was 
installed on the basis of a financial justification prepared 
prior to installation. Results have shown that the instal- 
lation has fully paid the profit indicated by these calcula- 
tions. We have found all the factors which are essential 
to the justification of this type of equipment: improved 
quality, increased yields, reduced labor and fuel charges, 
reduced chemical costs, and increased throughputs. 

One of the most recent improvements is the moderniza- 
tion of the lubricating-oil plant. This plant now has 
sufficient new equipment to handle 5,000 bbl. per day 
of lubricating oil which is piped while hot and flashed 
in a Badger vacuum bubble tower, where it is fractionated 
into close-cut lubricating distillates. This unit has 
justified itself because of its ability to make high-quality 
lubricating oils to specifications with a minimum of chem- 
ical treatment and without the necessity of redistillation 
or blending. The unit was one of the first in the 
Associated refinery in which an attempt was made to 
centralize all instruments in a special control room so 
that the entire operation could be under guidance of a 
single operator. Lubricating distillates from this unit are 
treated by the Edeleanu process for the production of 
Cycol motor oils. This treating process, which makes 
use of liquid sulphur dioxide as a treating agent, is 
applied also to kerosenes and transformer oils. The 
Edeleanu plant may be considered as equipment which 
was installed mainly because of its ability to produce 
improved qualities. 

A new cracking plant of modified tube and tank design 
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with Badger towers and fractionating equipment has 
been the most recent installation. This plant started op- 
eration in July, 1931. It is equipped with two furnaces, 
one of which is designed for a viscosity breaker and the 
other for a cracking furnace. The viscosity breaker is 
capable of handling 10,000 bbl. of fuel oil per day, pro- 
ducing a small yield of gasoline and a large yield of gas 
oil which becomes the charging stock for the cracking 
furnace. The operation through the cracking furnace is 
modern; the gas oil passes through the cracking tubes 
to reaction chambers which are continuously drained of 
liquid and hence contain only dense vapor. The frac- 
tionating equipment is operated under relatively low 
pressure after the release from the reaction chambers. 


Justification of New Equipment 


The most modern equipment for handling high-pressure 
operations and for finishing the pressure distillate has 
been installed. The pressure distillate is stabilized, 
treated, and then redistilled in a combination atmos- 
pheric and fractionating vacuum unit which insures the 
highest quality of cracked gasoline having good color 
stability and odor, and low gum and sulphur. This unit 
is provided also with a central control room which 
permits operation with the minimum amount of labor, 
since it is possible for the operator to control distillation 
temperatures, throughput, and all other operations from 
this central board. 

The justification of such a cracking unit must take 
into account a prediction on future market conditions 
covering the spread between the price of fuel oil and the 
price of gasoline. The advance in the art of cracking 
heavy oils permits such calculations, since equipment 
manufacturers can now guarantee the performance of 
such a unit with respect to its throughput, gasoline yield, 
steam and fuel requirements, and operation losses. 

The same type of modernizing program has been car- 
ried through to the blending, compounding, and manu- 
facturing of finished products, as well as their packaging 
and shipment, and it is indeed surprising how many 
places can be found in any refinery where savings can be 
made not only without sacrifice of quality but often with 
an improvement in quality. 


Byproduct and Waste Recovery 


Among recent installations which have been made for 
the purpose of byproduct and waste recovery may be 
mentioned the vapor-recovery plant which was installed 
to collect the still and tank vapors in order to recover 
any gasoline-producing materials which formerly went to 
waste in the lost vapors. This plant is one which 
required considerable investigation and calculation in 
order to find its justification. It has been surprising to 
note how closely its gasoline recovery has checked the 
original estimates on which its installation was based. 
Progress has been made in increasing the value of many 
of the byproducts which were formerly wastes. Many 
minor installations have done much to increase the price 
which was formerly obtained on low-grade products by 
placing them in a classification where they would com- 
mand a better market. 

Several of the installations mentioned above have been 
made within the last year or more, during a period which 
is generally spoken of as a severe depression. The Asso- 
ciated Oil Co. has felt that a far-sighted policy in this 
respect would be valuable in the long run because of the 
fact that this is the period when it is essential that the 
utmost be done to increase returns. 


Chemical & Metallurgical Engineering — Vol.38, No.12 














A. I. Ch. E. Holds Lively 
Sessions at Atlantic City 


EDITORIAL STAFF REPORT 


TREAM POLLUTION, occupations and earnings 

of chemical engineering graduates, and the highly 

controversial issue of platinum vs. vanadium cat- 
alysts for suiphuric-acid manufacture formed the basis 
for three intensely interesting discussions at the twenty- 
fourth annual meeting of the American Institute of 
Chemical Engineers, held Dec. 9-11, at Atlantic City, 
N. J. Albert E. Marshall, who served as chairman of 
the committee on papers, presided at the timely sym- 
posium on stream pollution and the treatment of indus- 
trial wastes. He showed how these problems had become 
increasingly important to the chemical engineer. 

Robert Spurr Weston, consulting engineer, of Boston, 
had titled his paper “The Use, Not the Abuse, of 
Streams.” He showed how sanitary engineering prob- 
lems come about as a result of the concentration and 
centralization of population in congested areas. Each 
stream and river, he said, has a definite capacity for 
self-purification by absorbing the oxygen contained in the 
air and thus oxidizing, to a certain extent, the putrescible 
organic matter contained in it. This capacity for natural 
purification is dependent upon dissolved oxygen present, 
the natural re-aeration that takes place, the geography of 
the watershed, the biological conditions in the stream and, 
finally, the available time of transit. 

In Pennsylvania, according to W. L. Stevenson, chief 
engineer of the Department of Health, cooperation has 
been the keynote in the solution of stream pollution 
problems. Constructive results are quickly and peace- 
fully attained when engineers and chemists representing 
conflicting interests sit down at a conference table, pool 
their diversified knowledge of the scientific and economic 
aspects of the problem, and earnestly seek to find a 
reasonable and practical solution. Eight years’ experi- 
ence with this so-called “Pennsylvania method” has 
shown it to be a remarkably successful procedure. 

Speaking of the work of the Connecticut State Water 
Commission, William B. Wise stressed the point that 
the pollution of waterways is an economic problem to be 
dealt with as such. A satisfactory method of treating 
all industrial wastes in a manner to yield a profit to the 
manufacturer is out of the question and therefore the 
offender must recognize clearly his responsibility in pro- 
tecting the rights of the public in the state waterways. 
The law creating the Connecticut commission stipulated 
that in its orders to correct pollution it must prescribe 
ways and means by which the desired results may be 
obtained. This immediately opened up a wide field of 
chemical engineering research. 

Dr. William Rudolfs, chief of the Department of 
Water Supplies and Sewage Research at the New Jersey 
Agricultural Experiment Station, New Brunswick, N. J., 
has for years been active in matters pertaining to the 
prevention of stream pollution in his state. In his paper 
on this subject, he pointed out that 35 per cent of the 
population of New Jersey are served by sewer systems 
which discharge untreated sewage into the watercourses 
of the state, while the sewage from not more than 
2,000,000 persons is treated wholly or partially before 
discharge. Added to this great volume of municipal 
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sewage is the great volume of industrial wastes, totaling 
200,000,000 gal. daily, only a small portion of which is 
treated. Dry solids discharged into the rivers of the state 
each year amount to 45,000 long tons, according to the 
calculations of Dr. Rudolfs, and in order to purify the 
wastes by natural methods, the streams must supply 
750,000 Ib. of oxygen daily. 

Prof. Thorndike Saville, of the University of North 
Carolina, who also serves as chief engineer for the 
Department of Conservation and Development of his 
state, enumerated and analyzed the powers granted the 
federal government and state governments for the regu- 
lation of stream pollution. Federal powers, he stated, 
related chiefly to pollution problems arising under 
treaties, interstate commerce, or in connection with the 
administration of the public domain and with taxation 
and public: welfare. Where the federal government’s 
powers are indirect, the states’ powers are direct and, 
backed by the enforcing powers of the police, are virtu- 
ally unbounded in scope. Therefore it is to the states 
that one must look for a better control of pollution. 

The disposal of wastes formed in the manufacture of 
starch and beet sugar was competently discussed by Prof. 
Edward Bartow, head of the department of chemical 
engineering, University of Iowa, who for several years 
has been concerned in a consultative capacity with the 
problems of these industries. Early day starch factories 
recovered only the starch from the corn, amounting to 
perhaps half of the total, but today, with byproduct 
utilization an accomplished fact, the yield of corn prod- 
ucts has increased to 95 per cent. A few years ago 
the remaining 5 per cent, discharged to the streams as 
an industrial waste, became the cause of serious com- 
plaint from cities and property owners on Lake Michigan, 
the Illinois River, the Cedar River of Iowa, and the 
Mississippi River. Cooperative research by the Corn 
Products Refining Co. and the Sanitary District of 
Chicago, coupled with investigations at the starch factory 
of Penick & Ford, not only did away with the pollution 
but made possible the recovery of a large quantity of 
gluten and starch which was formerly wasted. In one 
case 87 to 91 per cent of the waste matter was recovered, 


Percentage Distribution of Chemical Engineering 
Graduates by Industries, 1930 


Chemical Equip. 
Power Plants 
Food 

Rayon 
Ceramics 
Cement ard Lime 
Textiles 
Fertilizers 
Leather 










) Le de dddddddddaden 5 













Government WUMMUMULMT NIT IU® 

Research histitutes (7777777742. 

Consulting Whitty 

Law htt) 

Non Engineering WZZZZZZZZZZZZZZZZZZS.3 


693 





OEE SOS PR ek er 


a 








and now, by using the corn hulls, oils, and even the 
water in which the corn is steeped, there should generally 
be more than 99 per cent recovery of the dry substances 
in the original corn. 

The final paper on the program, “Liquid Wastes From 
Industrial Plants and Their Treatment,” by E. B. Bes- 
selievre and Anthony Anable, engineers of the Dorr Co., 
of New York City, summed up the experience of the 
authors in the actual treatment of wastes referred to 
in the preceding papers. They stated that with only 
a few exceptions the numerous liquid wastes of industry 
responded to chemical treatment and that problems’ of 
this type fell within the sphere of chemical engineering. 

Prof. Albert B. Newman, of Cooper Union, New 
York City, presided at a symposium on Dec. 10 in which 
four important papers on heat technology were presented 
and discussed. Three of these came from the research 
laboratory of the Massachusetts Institute of Technology. 
Prof. Thomas A. Sherwood, of that school, in collabora- 
tion with D. D. Kiley and G. E. Mangsten, of Worcester 
Polytechnic Institute, has studied the effect of tube length 
on heat transmission to oil flowing in pipes. A second 
paper by Prof. Sherwood dealt with the application of 
theoretical diffusion equations to the drying of solids. 
In a somewhat related discussion of heat transfer in 
stream-line flow, Thomas B. Drew, instructor in chem- 
ical engineering at Massachusetts Institute of Tech- 
nology, reported on some recent experiments with 
glycerin. 

What becomes of our chemical engineering graduates ? 
What is the financial measure of their success? To 
answer these questions Prof. Alfred H. White, of the 
University of Michigan, studied the results of an insti- 
tute questionnaire returned by 1,112 graduates of five 
typical institutions: Michigan, Massachusetts Institute 
of Technology, Brooklyn Polytechnic Institute, Ohio 
State, and Minnesota. Certain of his data are presented 
in the accompanying tabulations and chart. 

In a seventh of a series of contributions on zirconium, 
Henry L. Coles, chemical engineer, of Hamilton, Ohio, 
and Prof. James R. Withrow, of Ohio State University, 
reported certain preliminary studies of the corrosion 
resistance of zirconium alloys. By the use of the total 
immersion test, they make comparable trials of zirconium 
and other corrosion-resisting metals and find that the 
former offer possible uses for resistance to hydrochloric 
and sulphuric acids. The best alloy for this purpose was: 
Zr 2.7, Fe 12.03, Ni 71.41, Al 0.32, Si 9.15, and C 0.35 
per cent. Zirconium steels may also find use for re- 
sistance to caustic soda solutions or to mixed acids. 

Most discussion was evoked by Dr. A. Paul Thomp- 
paper, “Platinum vs. Vanadium Pentoxide as 
Catalysts for Sulphuric Acid Manufacture,” which is 
published on pages 705-9 of this issue. Andrew M. 


son's 





Type of Employment of Chemical Engineers Receiving the First 
Degree in Engineering 1920-1930 Inclusive 





Year after. B.S. 1 2 3 4 5 6 7 8 > @& 
Number of men....... 771 705 630 567 498 431 352 288 195 120 
Percentage in 

Graduate study..... 34.2 14.5 10.8 7.6 3.3 3.2 20 141.0 415 1.2 
Teaching........... 5.2 60 60 65 7.3 76 9%4 10.9 9.2 10.8 
Analytical lab....... 16.5 14.2 11.4 7.6 5.9 45 47 3.5 3.8 4.6 
Research iab........ 12.6 18.6 18.1 17.5 19.9 18.7 16.8 15.8 16.1 19.2 
Semi-plant devel.... 7.1 13.6 13.7 13.7 12.4 104 9.2 7.5 7.4 7.5 
Plant operation..... 13.5 17.9 20.5 22.5 22.4 22.0 20.4 21.0 20.0 22.1 
Gen. engineering.... 4.9 61 68 88 83 8.1 10.5 9%.4 11.5 11.7 
See 1.8 3.0 52 68 9.5 12.4 13.8 15.5 14.9 13.7 
Miscellaneous....... 4.2 61 7.5 9.1 10.8 13.0 13.2 15.5 15.4 9.2 
From “Occupations and Earnings of Chemical Engineering Graduates” 
by Alfred H. White. 
Fairlie, of Atlanta, in a written communication, 


expressed the view that vanadium had received much of 
the credit for low costs which were really due to brim- 
stone and to the use of improved equipment and opera- 
tion methods. A. E. Marshall, Ellery L. Wilson, and 
others emphasized the fact that the author’s data on the 
vanadium mass were based on information which the 
sponsors of the process furnish to prospective purchasers 
and were, therefore, too conservative. Daniel S. 
Dinsmoor, of the Merrimac Chemical Co., supported 
this view by stating that at his plant, working with 9 
per cent SOs in the burner gas, only 3.99 cu.ft. of 
catalyst was used per daily ton of 100 per cent acid, 
and the conversion rate was over 95 per cent (Cf. Table 
I, p. 706). Further, that the space velocity he obtains 
is 1,065 cu.ft. of gas per hour per cubic foot of catalyst 
and that 7.09 Ib. of S is converted to SO; per hour per 
cubic foot of catalyst on a 100 per cent basis, or 6.74 Ib. 
on the basis of conversion actually achieved (Cf. Table 
II, p. 707). 

J. H. Shapleigh, of the Hercules Powder Co., explain- 
ing that he held no brief for either catalyst, nevertheless 
regretted the fact that the study had not been made on 
the basis of laboratory data for which exactly comparable 
conditions could be maintained. The same view was 
emphasized in a written communication from Dr. J. H. 
Perry of the du Pont company, who also inquired if 
there are any data to prove that the silica gel catalyst 
is not poisoned by arsenic. E. B. Miller, of the Davison 
Chemical Co., stated that after five years’ operation in 
his company’s plant on Spanish pyrites, no appreciable 
poisoning has been noted, although laboratory tests often 
show as high as 1 per cent of arsenic in the catalyst. 
Others contributing to the discussion included W. H. 
De Blois, of Canadian Industries, Ltd.; Paul D. Merica, 
of the International Nickel Co.; J. L. Bennett, of 
Hercules; and Fred. C. Zeisberg, of du Pont. It is 
hoped that all of this discussion can be summarized in 
greater detail in a subsequent issue of Chem. & Met. 
An account of the annual business session will be found 
in the news section of this issue. 





Salaries of Chemical Engineers According to Type of Employment 


Data from Graduates receiving their first degree in Engineering, 1920-1930 


A. Median B. Lower Limit of Upper Quartile 


Years Analytical Research Semi-Plant Plant Genera Tota) 

After First Teaching Lab. Lab. Development Operation Engineering Sales All Groups Indi- 
Degree A B A B A B A B A B A B A B A B vidual® 

1 1,500 1,800 1,600 1,800 1,800 1,800 1,800 2,000 1,800 1,800 1,800 1,800 1,800 1,800 1,800 1,800 417 

2 1,600 1,900 1,800 2,000 2,000 2,400 2,000 2,400 1,900 2,200 1,800 2,100 2,200 2,500 1,900 2,200 493 

3 1,800 2,100 2,000 2,200 2,200 2,700 2,300 2,600 2,300 2,700 2,400 2,600 .400 2,700 2,200 2,500 455 

a 1,900 2,400 2,100 2,500 2,500 3,000 ,400 2,800 2,500 3,000 2,700 3,000 3,000 3,300 2,400 2,900 413 

5 2,100 2,600 2,400 2,700 2,700 3,200 2,800 3,300 2,800 3,300 3,100 3,600 3,300 4,200 2,700 3,300 382 

6 2,400 2,600 2,600 2,900 3,200 3,600 3,000 3,700 3,200 3,400 3,400 3,700 ,600 4,500 3,000 3,600 317 

7 2,700 2,800 2,900 3,100 3,300 4,000 3,300 3,600 3,300 4,400 3,600 4,200 4,100 5,400 3,300 3,900 255 

8 2,800 3,000 3,300 3,600 3,600 4,000 3,400 3,600 3,900 4,500 3,800 4,600 4,600 5,400 3,600 4,200 202 

a 3,000 3,200 3,300 3,600 3,900 5,000 3,600 4,500 4,100 5,000 3,600 4,800 5,000 7,000 3,900 4,800 135 

10 3,200 3,700 3,000 4,500 3,800 5,400 3,400 4,000 4,000 4,500 4,100 7,000 5,500 7,200 4,100 5,000 101 

From “Occupations and Earnings of Chemical Engineering Graduates,"’ by Alfred H. White. 
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International Coal Conference 
Program C entered on 


Processing and Use of Coal 


By R. S. McBRIDE 


Editorial Representative, 
Chem. & Met. 


more attention than did coal production at the Third 

International Conference on Bituminous Coal, held 
Nov. 16 to 19, at Carnegie Institute of Technology, 
Pittsburgh, Pa. Apparently about 80 per cent of the 
1,250 registered were interested from the standpoint of 
gas, coke, and chemical engineering, or as power-plant 
or industrial-plant users of coal. The same ratio appar- 
ently applied also to the large registration of distin- 
guished foreign delegates and representatives of munic- 
ipalities, states, and technical societies of the United 
States. The technical papers and discussion, therefore, 
were of much greater value to the readers of Chem. & 
Met. than might be expected from the title designating 
the conference. 

Problems of coal production, of course, were not 
neglected. C. E. Bockus, president of National Coal 
Association, presented the problems which have led to 
excess productive capacity of bituminous mines. These 
problems have received extended study and 50 different 
plans for correcting the troubles of the industry were 
presented in a chart and discussed by Dr. L. E. Young, 
vice-president of the Pittsburgh Coal Co. But the con- 
ference as a whole failed to offer any new remedy, or 
even palliative, and the committee reported at the close 
of the sessions that it had been unable to agree on any 
proposal. Virtually its findings were, therefore, merely 
additional suggestions of the individual committeemen. 

Competition between fuels, one of the basic causes of 
the coal producers’ troubles, received critical attention 
from a variety of points of view. Competition within the 
coal industry itself was also statistically interpreted from 
an economic point of view in an extended analysis made 
by Alfred G. White, of the research division of National 
Industrial Conference Board. Even his analysis demon- 
strated, however, that it was essentially the competition 
between coal and other sources of energy which was the 
more serious of the two competitive problems. 

Future possibilities of bituminous coal in the United 
States were discussed from the standpoint of the eminent 
industrialist by William A. Forbes, assistant to the presi- 
dent of United States Steel Corp. Mr. Forbes’ critical 
analysis was summarized by him with a forecast visualiz- 
ing further extension of bituminous coal through three 
types of utilization: (1) Increased installations of coke 
and gas ovens making both metallurgical and domestic 
solid fuel, with special stress on the need for research 
- on and development of additional byproducts ; (2) largely 
increased centralization of power-generating stations with 


Prove section and burning of coal received much 
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more efficient operation and wider distribution of power ; 
and (3) the development of gas-producer design and effi- 
cient operation so that the gas made may compete with 
and probably even supplant large quantities of fuel oil 
and natural gas, thus reserving to the coal man more of 
the ultimate fuel market. 

Economic relationships between water power and 
steam power were analyzed, with engineering estimates 
typical of United States conditions, by George A. Orrok, 
consulting engineer, of New York City, who demon- 
strated why coal power, with its much lower capital cost 
per unit of output, had so great an advantage over hydro- 
electric power, except when the latter could be used at 
very high load factors. Forecasting further economies 
from the use of higher pressure, higher temperature, 
and the application of some other medium than water, 
this engineer contemplates even better economies than 
the best plants of today. 


AS AND OIL as successful competitors of bitumi- 

nous coal received much attention. W. T. Thom, of 
Princeton University, on the basis of a careful analysis 
of the reserves available, forecasts a more than adequate 
supply of both petroleum and natural gas to last “beyond 
the lifetime of the present generation—that is to say, 
beyond that period for which prediction can be made.” 
Although thus implying no early recession in the success- 
ful competition of fluid fuels, he concludes that “condi- 
tions [for coal] are bad, but they are not hopeless.” 
His only specific remedy, however, is a proration of coal 
production so that some of the coal industry may be 
revived. 

The relative costs for transportation of gas and coal 
from point of origin to point of use determine in large 
measure which is to be used, according to George I. 
Rhodes, vice-president of Ford, Bacon & Davis. Accord- 
ing to this engineer, the production cost in the field of 
natural gas equivalent to a ton of coal is from 60c. to 
$5. Ina very large part of the country production cost 
is 75c. per equivalent to a ton of coal. Hence the trans- 
portation charge will determine the cost to the user. 

Typical figures in his analysis, as presented in the 
accompanying chart, contrast former transmission prac- 
tice with gas operated at comparatively low pressures 
and with comparatively high unit-cost lines. It will be 
seen that for distances of transport under 300 miles, 
coal by railroad has a definite advantage as compared 
with this former method of gas handling. Modern 
practice actually realized in the field, though labeled 
“future” by Mr. Rhodes, is for all distances substantially 
less expensive than rail transportation. From this fact, 
Mr. Rhodes concludes that where gas has a comparatively 
short haul it can almost always successfully compete with 
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coal up to the amount of supply available. He points 
out, however, that during the past decade the decline in 
consumption of coal, compared with former trends, has 
been more the result of increased efficiency in use of 
coal than because of developed natural gas and oil. He 
implies that the same condition will, for the United 
States as a whole, continue to be true during the next 
decade. 

A somewhat similar analysis of cost of transporting 
coal in pulverized form in pipe lines—of course, limited 
to short distances—was presented by Friederich Schulte, 
director of the Association of Supervisors of the Power 
Industries of the Ruhr District, Germany. Mr. Schulte 
also gave a less complete analysis of the costs of trans- 
porting powdered coal in railway tank cars. 


TSER PROBLEMS which affect the competition 

/ between gas and coal were presented effectively by 
R. B. Harper, vice-president in charge of research and 
testing of the Peoples Gas Light & Coke Co., Chicago. 
Mr. Harper brought out the fact that in the 50 years 
from 1880 to 1930 the consumption of all kinds of 
energy in the United States had multiplied nearly six- 
fold. During this period the consumption of anthracite 
has increased only 1.4 times, thus materially offsetting 
by its decline the large increase in use of bituminous 
coal. The total coal consumption has increased 6.2 times. 
In contrast with this, the use of natural gas on an energy 
basis has multiplied more than 20,000 times; water 
power, 265 times; and petroleum usage, 43 times. 

In his analysis by classes of use, Mr. Harper regards 
yas—particularly natural gas—as most highly com- 
petitive in the case of household, general manufacturing, 
electric utility, and metallurgical industry activity. He 
recognizes that in the case of over 40 per cent of the 
consumption of bituminous coal—for mine fuel, railway 
fuel, coke ovens, and steamship bunker use—natural gas 
is not competitive. In a quantitative analysis, presented 
in the accompanying table, Mr. Harper estimates that 
of the fuel consumption in 1930 about 34 per cent rep- 
resents applications of natural gas, fuel oil, water power, 
and other energy sources supplanting bituminous coal 

Fundamental investigations bearing on a wide variety 
of fuel subjects were presented, including papers dis- 
cussing the origin and constitution of coal, proper 
systems of classification, the fundamental structure and 
tests for identification of the major constituents of coal. 
and methods for flotation and preparation. These 
studies were presented from the standpoint of pure 
science, in their bearing on the behavior of coal during 
processing for coke, gas, and other products, and from 
the standpoint of the power-plant user. Burning of 
coal in a pulverized form also was discussed in several 
of the important sessions. Fundamental mathematical 
and physico-chemical studies on the mechanism of com- 
bustion of a solid particle, both with and without 
destructive distillation, were presented; and the means 
for pulverizing and the proper design of burners and 
furnaces for burning powdered coal were given their full 
share of attention. 

Lack of space prevents even a brief review in these 
pages of these valuable papers. Most of the contribu- 
tions have, however, been preprinted by Carnegie Tech. 
and may be obtained on application to the secretary of 
the conference. It is promised that the full volume of 
proceedings will be available early in 1932, affording 
then not only papers but oral discussion at the various 
sessions. At this point it suffices to say that the general 
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import of the conference discussions was clearly an indi- 
cation of a tremendous increase in the quantity of coal 
that would be utilized in powdered rather than lump 
form. 


OW - TEMPERATURE carbonization of coal was 
afforded both support and an oratorical obituary at 
the conference sessions. About a dozen papers were 
presented bearing on specific systems of low-temperature 
coking or on the broad principles applicable to these 
processes. All but two of these related essentially to 
European practice. They afford for the American 
chemical engineer material that is consequently largely 
of academic interest. It seemed the almost universal 
opinion that however successful in Europe, these proc- 
esses could not find early application in the United States 
because of the widely different economic relationship. 
It is clearly recognized that anyone who is undertaking 
to make an American development of low-temperature 
coal processing should secure and critically analyze all 
of these contributions, particularly those of outstanding 
merit presented by Dr. R. V. Wheeler and his associates. 
Frankly presented as an obituary oration, the paper 
by R. P. Soule, of Tri-Continental Corp., presented his 
views on “lessons from low-temperature carbonization.” 
Dr. Soule analyzed the three major attempts at low- 
temperature coking made on a commercial scale in the 
United States, both from a technologic and an economic 
point of view. His conclusion was that either from the 
standpoint of the byproduct manufacture, as a starting 
point in the making of boiler fuel, for complete gasifica- 
tion, or as a source of low-temperature tar and oil there 
appears no really strong case to be made for low- 
temperature products under existing American condi- 
tions. The speaker clearly left the impression, seemingly 
in convincing fashion with the majority of his audience, 
that there was no hope for this type of process even 
though one might resort to artificial respiration or 
forced feeding of this moribund, if not actually deceased, 
branch of the fuel industry. 


N sharp and outspoken contrast with these views, 

F. Puening, of the Koppers Construction Co., presented 
“a contribution to engineering in low-temperature car- 
bonization.” Three definite new proposals were offered. 
The first related to a new method of heating the low- 
temperature retorts which the author believes creates a 
uniformity in temperature within the retort which never 
before has been achieved. This system of heating 
depends on the recycling with partial make-up by new 
gas and frequent reversal of direction of the heating 
medium through an elaborate recuperator of novel design. 

The second proposal provides for coking of the 
crushed coal in very thin layers, usually 4 in. or less, 
in a device of which the walls of the coal chamber would 
be movable. By this scheme it is anticipated that very 
great carbonizing capacity per unit heating surface would 
be obtained. Furthermore, it would not be required that 
the coal be blended in order to have a shrinking or non- 
expanding mixture. Removal of the coke formed, even 
in these thin layers. would be certain and easy, because 
of the movable walls; this despite the desirability of 
using strongly tamped coal charges. Based on this sys- 
tem, Mr. Puening estimated the processing of 16 lb. of 
coal per square foot of heating surface per hour, an 
amount at least six times as great as now handled in 
the modern silica-refractory coke oven. 

The third proposal of this author was a regenerative 
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coking system in which fine coal would be heated by 
mixing it with hot steel or refractory balls and subse- 
quently separating the fine semi-coke from the balls. This 
system of carbonization is proposed for producing semi- 
coke to be used in boiler firing or other fine-fuel fired 
furnaces. 

Mr. Puening estimated costs and profits of operation 
of his proposed system of carbonizing at low tempera- 
ture on the assumption of 100 per cent capacity load 
factor under local circumstances to make both coal and 
semi-coke worth $3.50 per ton. His estimate of byprod- 
ucts calls for motor fuel, solvent naphtha, and topped 
tar. In the course of the discussion he estimated that if 
local conditions afforded coal at $1.80 per ton, and cor- 
responding prices for coke and byproducts, the profits to 
the investor would be 23 per cent per annum. It was 
stated that plans for the new system on a commercial 
scale had been drawn, but that the erection of a plant 
had not been undertaken. 


ASIFICATION of coal other than by low-temper- 

ature processes received attention from the stand- 
point of coke ovens, vertical retorts, water-gas machines, 
and producers. Much of the discussion relating to coke 
ovens bore on European practice. Dr. Wheeler pre- 
sented, among his other papers, one on the fundamental 
behavior of coal constituents affecting coke formation, 
concluding that the function of fusain in coal is to pro- 
vide during coking “nuclei for contraction” so that the 
shrinkage of coke during loss of volatile matter occurs 
more uniformly through the mass without the production 
of major cracks and complete fragmentation of the prod- 
uct. Progress in European engineering practice from 
the standpoint of the French and the German industry 
was presented by C. Berthelot and Kurt Baum, respec- 
tively. 

Most directly applicable to American practice among 
the carbonization reports was the paper by Fieldner and 
Davis summarizing the five-year investigation in which 
the Bureau of Mines and the American Gas Association 
have been working jointly in an attempt to establish an 
accurate method of appraisal of the coke-making and gas- 
making properties of a coal through the use of a mod- 
erate-scale test. The results here summarized indicate 
clearly that substantially all of the characteristics of 
coke, gas, and byproducts are determinable in this pro- 
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cedure, even including that most difficult characteristic to 
forecast, the structure of the coke. 

Speaking from three entirely different points of view, 
engineers of the Jones & Laughlin Steel Corp., DuPont 
Ammonia Corp., and Brassert Engineering Co. expressed 
full agreement, with these federal investigators as to 
the practical significance of the 75-lb. retort tests. 
Apparently this procedure was accepted by these and 
others present as a reliable method for judging a new 
coal in advance of actual full-scale usage. 

The manufacture of gas in both continuous vertical 
retorts, discussed by Barash and Tomlinson, and in inter- 
mittent vertical chambers, discussed by L. H. Sensicle, 
related primarily to British practice. Discussion by 
American engineers pointed out the close similarity of 
American advances, particularly the substantial advances 
in gas making when steaming of retorts is practiced. 

Discussion of the use of byproducts from coking, 
either in ovens or retorts, was limited during the con- 
ference substantially to the slight attention given to 
ammonia. The extensive opportunity for agricultural 
development with ammonium sulphate was illustrated by 
Charles J. Brand, of the National Fertilizer Associa- 
tion, and Norman MacClintock, photo-geologist of the 
Koppers Research Corp. 

Comparison of British and American practice was 
again brought out strikingly during the discussion of the 
paper by N. E. Rambush which described the new large- 
diameter high-capacity water-gas generators developed 
in Great Britain, primarily for such large chemical engi- 
neering plants as the atmospheric nitrogen plant at 
Billingham. These generators, of 15-ft. diameter and 
10,000,000 cu.ft. daily blue-gas capacity, have included 
complete mechanization and numerous modifications that 
hitherto had apparently been limited to United States 
practice. The development of the British generators, 
however, has gone farther than in American practice, if 
judged from the standpoint of size and capacity of equip- 
ment. American engineers indicate, however, that there 
is no fundamental reason why such large generators 
cannot be built in the United States at any time the 
industrial demand warrants. 

Other papers dealt with gas production by the Heller 
water-gas process using powdered fuel, the Winkler gas 
producer using fine coal, and the complete gasification 
practice of the Continent as described by Josef Gwosdz. 
Kemmer, discussing improvement in gas quality by a 
low-temperature cooling and by catalysis, argued vigor- 
ously for the making of gas for city supply completely 
freed from condensable and corrosive substances, includ- 
ing sulphur compounds, oxygen, and water vapor, and 
substantially complete removal of carbon monoxide from 
gas before distribution. The purification as proposed by 
this author would involve low-temperature procedures 
rather than gas washing. Removal of carbon monoxide 
would follow somewhat along the lines characteristic of 
American chemical engineering practice in the making 
of hydrogen from carbon monoxide and steam as a raw 
material for ammonia or methanol synthesis. 


CorrECTION—In a tabulation of state laws governing 
pollution of streams by industrial waste, appearing in the 
September issue of Chem. & Met., indication should have 
been made that Pennsylvania, cooperated with industry 
in solving its problems, and that in North Carolina juris- 
diction over pollution control is held by the Board of 
Health and the Department of Conservation, acting 
through the informal Stream Sanitation Committee. 
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Recovery of Volatile Solvents 


For Resin Production 


By C. R. MAHANEY 


Engineering Dept., Trafford Micarta Works 
Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. 


MONG the many applications of chemical engineer- 
Av to industry, the recovery of volatile solvents 
is among the comparatively recent. This is due to 
several facts: (a) Up to several years ago, the indus- 
tries using solvents were limited both in number and size. 
(b) Increasing cost of solvents and their increasing 
scarcity has forced industry to consider their recovery. 
(c) A new industry has arisen in which the methods of 
solvent recovery are applicable to the recovery of gasoline 
from natural gas. (d) Our contact with Europe during 
the War convinced American engineers that solvent 
recovery had passed the experimental stage and was both 
practicable and profitable. 

Many factors which must be carefully studied enter 
into the problem. From an economic standpoint, the 
quantity and value of the available solvent must be con- 
sidered. The temperature and pressure at which solvent 
is used, as well as the physical and chemical properties 
of the solvent, will also play an important part in its 
recovery. A careful survey of the location of the plant 
and its relation to economical water, steam, fuel and 
labor should be made. If a factory is situated in a 
densely populated district it may be imperative to recover 
or eliminate any objectionable fumes. The legal aspect 
of recovery must be investigated and an outlet for the 
recovered solvent provided. 

After all of these features have been carefully investi- 
gated and studied there are perhaps six methods of 
solvent recovery from which to choose. 


Six Methods of Recovery 


Condensation With Cooling Water—Solvent in vapor 
form may be condensed by the removal of heat at the 
condensation temperature in two ways: direct and 
indirect cooling. Direct cooling consists of bringing the 
vapors directly in contact with the cooling medium. 
Indirect cooling introduces a dividing wall between vapor 
and cooling medium. This type is used when the solvents 
are water-soluble or when it is desired to keep insoluble 
solvents dry and out of contact with water. The diffi- 
culties with this method are: Moisture in air is con- 
densed as well as solvent; high efficiency depends upon 
handling of very little air; best working condition with 
alcohol is 84 per cent solvent in air where there is 
danger of entering upper explosive limit through air 
leakage ; and efficiency which may be as high as 70 per 
cent in winter may drop to 20 per cent in summer, due 
to rise in temperature of cooling water. However, the 
maintenance and operating cost of this system is very 
low. 


Compression and Cooling—In general the compression 
system is used when the quantity of air is kept relatively 
low and the solvent recovered is not water-soluble. 
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Solvent is removed from a closed or semi-closed system. 
It is not practicable in most cases to recirculate the 
denuded gas. Gas is drawn to a precooler, where it is 
cooled to within 10-20 deg. F. of the cooling-water tem- 
perature. The gas is then compressed to several atmos- 
pheres and condensed by passing through a water 
condenser. This method is costly both in installation and 
operation. 


Vacuum and Condensation—This method usually is 
used for the recovery of alcohol from the dregs of 
extract manufacture or the removal of solvent from 
wood chips after rosin extraction. The apparatus is 
placed under vacuum, and the air, which is saturated with 
solvent vapor leaving the apparatus, is passed through a 
surface condenser. 

Adsorption—Solvent-laden gases are drawn through 
coolers into adsorption towers. These towers may be 
filled with activated carbon, silica gel, ferric hydroxide 
gel or inert gas, depending on solvent to be recovered. 
After the adsorption medium has received its maximum 
charge the gas is diverted to another tower. Solvent is 
then recovered from the charged tower by steam distilla- 
tion. If the recovered solvent is miscible in water, it will 
be necessary to remove water by distillation. If solvent 
is immiscible it may be separated by continuous decanta- 
tion. This method is ideally suitable for recovering 
solvent mixed with large quantities of air. It is also 
possible to recover the last traces of solvent by this 
method, but it has a high installation cost and, with 
certain solvents, a high operating cost. 

Scrubbing—This process is suitable for applications 
where solvent concentration in air is above 0.4 per cent. 
It consists of drawing solvent vapors through cooler 
(either direct or indirect, depending on solvent) to 
scrubber. Here the gas is scrubbed (countercurrent 
liquid principle) and the denuded air exhausted to atmos- 
phere. The scrubbing medium containing the solvent is 
drawn to storage tanks. From here it is distilled and the 
solvent separated from the scrubbing medium. Water, 
cresylic acid, mineral oil, sulphuric acid and alcohol may 
be used as a scrubbing medium. The installation and 
operating cost of this system will depend on the solvent 
to be recovered and the scrubbing medium used. 

Chemical Treatment—Chemical treatment consists of 
treating the solvent with some material which will enter 
into direct chemical union with it. The resulting product 
may or may not be valuable. In some cases the disposal 
of the resultant product (usually a solid) is almost as 
great a problem as the recovery of the solvent itself. 

Combination—Any of the foregoing methods may be 
combined to effect the recovery of solvent mixture. 

It is incorrect to say that one method of recovery is 
good and another bad. It is necessary to handle each 
individual problem on its own merits, basing the solu- 
tion on experience gained from manufacture of solvent 
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recovery equipment, from inspection of working installa- 
tions, and the proper application of principles of chemical 
engineering. 

Solvents in Plastic Manufacture 


Large quantities of alcohol and other organic solvents 
are used in the manufacture of “Micarta,”’ a laminated 
molded material made at the new Trafford Micarta works 
of the Westinghouse Electric & Manufacturing Co. In 
an endeavor to recover the alcohol and eliminate the 
fume nuisance, a thorough investigation of solvent recov- 
ery was made. A pilot plant was erected capable of han- 
dling 200 gal. of alcohol a day. This was applied to a 
duplicate of the treating machines on which the solvent 
was volatilized. Three methods of solvent recovery were 
tried (see cut below). These methods were condensation 
with indirect cooling water, adsorption with activated 
carbon, and water scrubbing. After two years’ opera- 
tion, during which detailed data were compiled, the water 
scrubbing method was selected as being best suited to the 
processes. 

There were five main problems to be solved in adapting 
the water scrubbing method of solvent recovery to their 
processes. These were ventilation and safety; connect- 
ing several treating units to one recovery unit without 
loss of flexibility; cooling the air and solvent vapors: 
scrubbing and adsorbing solvent; and purifying solvent 
for re-use. 

Since the main object is to manufacture Micarta, and 
any solvent recovered is a byproduct, the solvent recov- 
ery equipment must be adapted to fit the existing proc- 
of Micarta manufacture. After measuring the 
maximum quantity of solvent vaporized per hour, a 
margin of safety of 50 per cent more air than required 
was chosen. The average concentration of alcohol 
air leading from treating machines to solvent recovery 
equipment is 0.45 per cent; and the lower flammability 
limit, 3.85 per cent. This average is controlled by use 
of a vapor indicator. Care is taken to avoid dead spaces 
without circulation where fume concentration can build 
up. This is overcome by position of take-off pipes and 
baffles on treating machines. 

Connecting several treating units to one recovery unit 
was solved by the use of sensitive furnace regulators. 
These regulators are electrically operated and control 
butterfly valves in the pipes connecting the treating ma- 
chines to the main air duct. By maintaining a constant 
suction in the draw-off pipe of each treating machine 
these regulators hold the air flow steady regardless of 
small speed variations in the main exhausting fans and 
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changes on other machines. Fluctuations in suction are 
less than 7, in. of water, which corresponds to a change 
in flow of less than 3 per cent. Hand valves are pro- 
vided for shutting air off completely. 

Covling the solvent vapor which is mixed with large 
quantities of air is complicated by the presence of 
volatilized resin and fine solid particles which would 
quickly contaminate a surface-type cooler. This problem 


was solved by spraying recirculated cooling liquor 
through the air in a wooden hurdle tower. The recir- 
culating liquor is cooled in an S-type tube cooler. This 


liquor cleans the air while cooling it. At least one-third 
of the liquor must be removed and the volume made up 
with fresh water every eight hours or it will become too 
viscous to spray properly. Material washed out by 
recirculated liquor is chiefly high-boiling solvents with 
some liquid and solid resin. Cleaning the air before it 
reaches the fans eliminates the necessity of frequent 
cleaning of the fans. 

Countercurrent contact between the air and absorbing 
water is a most important feature. This positive contact 
is secured by the use of bubble caps. The chief advan- 
tages of the bubble cap tower over the packed tower are 
its small size and more efficient absorption. The disad- 
vantages are higher pressure required to force air through 
it and higher initial cost. The bubble cap tower was 
selected for this installation to cut losses from incomplete 
absorption and to reduce distillation cost. 


Trial Methods of Solvent Recovery: Right, Condensation Method; Center, Adsorption With Activated Carbon; Left, Water Scrubbing 
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The weak liquor obtained by absorbing alcohol vapor 
in water has an average composition of 2.75 per cent 


alcohol and 97 per cent water. The remaining 0.25 per 
cent is high-boiling liquid and entrained resin. A con- 
tinuous still is by far the most economical means of 
concentrating the alcohol and removing the impurities. 
The two-column copper still used here is very close to 
the equipment used in the standard practice of distilling 
industrial alcohol from a molasses mash. The main dif- 
ference is that the fusel-oil separator has been modified 
to act as a separator for the high boilers. This sep- 
arator continuously removes from the still all impurities 
that are of a higher boiling point than alcohol and 
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distill with steam below 100 deg. C. Impurities not 
distilled with steam all go to the sewer with water. 

The blowers, of the Sirocco type, are two in num- 
ber, one being a spare, each driven by a 50-hp. motor. 
These blowers are capable of giving a pressure of 30 in. 
of water at full air rating. A pressure of about 18 
in. is required to force the air through the scrubbers 
at full load. 


Details of Alcohol Recovery 


The details by which alcohol solvent is recovered may 
be followed by referring to the accompanying flow sheets. 

Aw Collection Piping—One main air pipe carries air 
from all the treating machines to the recovery system. 
Each treating machine is connected to the main air pipe 
by a smaller pipe in which is located a hand valve for 
shutting off the suction when the machine is shut down 
and an electrically operated butterfly valve to control the 
suction when the machine is running. These regulating 
valves have been adjusted to allow 50 per cent more air 
to pass than is required to keep the concentration of 
solvent vapor below the lower explosive limit when the 
maximum evaporation of solvent is taking place. It is 
important to keep the concentration of solvent vapor 
below the lower explosive limit because otherwise a fire 
in one machine would be carried to all the others. The 
average concentration of alcohol vapor in the air going 
to the solvent recovery system is about one-half of one 
per cent by volume. 

Cooling System—The air from the treating machines 
goes first to a spray cooler, where it is cooled by coming 
in contact with cool recirculated liquors. This liquor 
is in turn cooled in a tube type cooler before it is 
returned to the top of the spray cooler. The spray cooler 
is packed with wooden slates to increase the contact sur- 
face between air and water. Besides being cooled, the 
air is washed clean of gummy material which would tend 
to clog the blowers. 

From the spray cooler the air goes to the blowers 
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The air has been under a slight suction up to this point 
and is under a slight pressure the rest of the way. 

Scrubbers and Storage—Next, the air goes to the 
scrubbers. There are two scrubbers in parallel supplied 
with city water through separate meters. Each scrub- 
ber has nine decks with 114 bubble caps on each deck. 
The bubble caps force the air to bubble through the 
water on each deck so that the air must be washed nine 
times with water to get through the scrubbers. The 
washing is countercurrent, so that the air containing 
most alcohol vapor comes in contact with water con- 
taining most alcohol and the air with least alcohol vapor 
comes in contact with fresh water entering the top of 
the scrubber. The tops of the scrubbers are open so 
that they discharge to the atmosphere. 

From the bottom of the scrubbers the weak liquor 
(97 to 98 per cent water, 2 to 3 per cent alcohol) is 
pumped to a 150,000-gal. storage tank. This tank is 
provided to permit running the still part time at full 
speed instead of full time at varying speeds. It also 
makes possible a shutdown of the still for repairs. 

Still—This consists of an exhausting column for 
vaporizing the alcohol in the weak liquor; a rectifying 
column for separating the alcohol vapor from the steam 
in the mixture which it receives from the exhausting 
column; and equipment consisting of a condenser and 
decanter for separating high boiling impurities. 

The weak liquor is pumped through the reflux con 
denser (where it serves as a cooling medium and is 
heated) to the top of the exhausting column. The 
exhausting column has sixteen decks fitted with bubble 
caps and overflow pipes very much like the decks in the 
scrubbers. Steam is blown into the bottom through a 
sparger (perforated pipe). As the steam comes into 
countercurrent contact with the weak liquor it vaporizes 
the alcohol and a small part of the steam is condensed. 
A mixture of about 25 per cent alcohol vapor and 75 
per cent steam goes from the top of the exhausting 
column to the bottom of the rectifying column. The 
rectifying column has twenty decks of bubble caps. The 
steam-alcohol mixture bubbles through liquid of increas- 
ing alcohol content as it goes up through the column and 
at each bubbling part of the steam it is condensed and 
part of the liquid alcohol is vaporized (because it boils 
at a lower temperature than the steam condenses). 

At the top of the rectifying column the alcohol vapor- 
steam mixture contains only about 5 per cent steam. As 
the mixture goes through the reflux condenser, part of 
it is condensed to supply reflux. By reflux is meant 
the liquid (with alcohol content decreasing as it goes 


View of Scrubbers, Coolers, and Storage Tank 
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down the column) that comes in contact with the 
ascending alcohol vapor-steam mixture. Not all the 
alcohol vapor-steam mixture is condensed in the reflux 
condenser. Part of it goes to the total condenser, where 
it is condensed and cooled. Just enough of this con- 
densate is drawn off as final product to maintain a 
constant quantity of alcohol in the rectifying column. 
The rest goes to the rectifying column as reflux. A 
thermometer near the bottom of the rectifying column 
shows the boiling point of the alcohol-water mixture on 
that deck, which in turn is a measure of the total alcohol 
in the column. By watching the thermometer the oper- 
ator is able to so regulate the draw-off of alcohol that 
the same quantity of alcohol remains in the column at all 
times. The still is so regulated that alcohol is recovered 
with the same denaturants as were in it originally. All 
of it is re-used in the processes of Micarta manufacture. 

There are certain impurities in the weak liquor that 
are higher boiling than alcohol but distill with steam 
at a temperature lower than the boiling point of water. 
These impurities (mostly furfural, phenol and cresol ) 
build up on certain decks in the exhausting column. To 
keep them from building up to a concentration sufficiently 
high to allow them to distill with the alcohol, vapor from 
above one of these decks is conducted to the furfural 
condenser. The condensed liquid runs to the furfural 
decanter, where it separates into two layers. The lighter 
liquid is mostly alcohol and water and is returned to the 
exhausting column. The heavy layer, consisting of 
furfural, phenol, cresol and a little water, is run into 
receiving tanks to be later refined. 

Corrosion of the equipment has not been a serious 
factor, although each installation will present an indi- 
vidual corrosion problem. The average water consump- 
tion is roughly 100 gal. per gallon of alcohol recovered. 
The average steam is 60 lb. per gallon of alcohol. The 
temperature of cooling water varies from 42 deg. F. in 
winter to 75 deg. F. in summer. The over-all alcohol 
recovery efficiency varies in winter months from 85 to 
95 per cent and in summer months from 70 to 85 per cent. 
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Making Good Glass From 
Blast Furnace Slag 


By C. A. BASORE 


Professor of Chemical Engineering 
Alabama Polytechnic Institute 
Auburn, Ala. 


ITTLE WORK, apparently, kas been done on the 
conversion of blast-furnace slag into glass. The 
literature shows certain not very promising re- 

suits attained, mostly with slags of other than blast- 
furnace origin. However, analysis of blast-furnace slag 
shows it to contain lime and silica, both of which are es- 
sential in making glass. The slag also contains alumina 
which, according to the literature, is beneficial in glass. 
These facts therefore suggested that a study* be made to 
determine a method of utilizing slag in the manufacture 
of glass, without preliminary treatment and without the 
removal of any of its original constituents. 

A method has been worked out in both small- and 
large-scale laboratory apparatus, yielding a transparent, 
iight-green or almost colorless glass of excellent proper- 
ties, in many respects superior to ordinary soda-lime 
glass. It appears to be suitable for bottles and jars, 
corrosion-resistant kettle linings, structural and decora- 
tive purposes, and for X-ray bulbs, goggles and the like. 

Preliminary consideration of the problem of convert- 
ing slag quantitatively into glass showed that account 
would have to be taken of the sulphur and iron present 
as impurities and that the proportions of silica and CaO 
would have to be altered considerably by the addition of 
sand. Fortunately it was discovered that glass sand was 
not needed and that ordinarily pure building sand would 
serve except where demand for a whiter glass would 
make the use of glass sand advisable. 

The mix that has been used contains 7 parts of granu- 
lated slag, 8 parts of sand, 1.76 parts of soda ash to 
reduce the fusion temperature and improve the working 
properties of the glass, and five parts of hydrated sodium 
sulphate per 40 parts of the mix, added to reduce the 
formation of scum. Removal of sulphur and oxidation 
of the iron to the less objectionable ferric condition are 
accomplished by the addition of about 1 per cent of 
arsenic trioxide which, with the sulphur, forms the vola- 
tile arsenic trisulphide or pentasulphide. The melting 
and reaction require 100 to 180 minutes at 2,500 to 
2,600 deg. F., after which annealing of the formed prod- 
uct is carried out at a maximum temperature of 1,200 
deg., the glass being allowed to cool slowly in the furnace. 

Conservation of much heat is possible when, instead 
of using granulated slag, slag direct from the blast 
furnace is poured on top of the other materials contained 
in a fireclay crucible. Both methods have given satis- 
factory results. In view of the low cost of such glass 
and the high tensile strength, comparatively low co- 
efficient of expansion, good thermal endurance, and high 
resistance to corrosion by hot 2N sodium hydroxide, 
boiling HCl and boiling water, the glass would seem to 
be of considerable interest as a profitable method of 
slag utilization. 





*Results of this investigation are fully set forth in a pamphlet py 
the author (Bulletin 3), issued by the Engineering Experiment Station. 
Alabama Polytechnic Institute, under the title, “A Transparent Alumi- 
num Glass From Blast Furnace Slag.” 
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Reversed Currents Accomplish 


Two-Stage Spray Drying 


By PAUL D. V. MANNING 


Pacific Coast Editor, Chem. & Met. 


PRAY DRYING as a unit operation has been rather 

neglected by chemical engineers until recent years 

This has been due in part to prejudice against this 

type of process, caused by large size and cost of plant 

required for small production, cost of operation, diff- 

culties of atomizing the feed and, finally, the state of the 
patent art. 

Recognizing that if such disadvantages could be over- 
come, spray drying would become one of the most useful 
operation tools of the chemical engineer, David D. 
Peebles, of Eureka, Calif., began experimental work, a 
number of years ago, on an entirely new type of spray 
dryer. The apparatus has recently been perfected, suit- 
able patent protection obtained, and a number of instal- 
lations are now in operation. The system developed is 
entirely new and appears to open up great possibilities 
in the use of spray drying as a unit operation. 

Spray drying is advantageous because it combines in 
one operation three unit operation steps: namely, con- 
centration, drying, and grinding. To be satisfactory, it 
must dry without injuring the product and produce a 
uniform and controllable particle size. It must require a 
minimum of labor, be easily operated, be compact and 
economical of both space and power. 

The Peebles spray desiccator as usually built at present 
consists of a desiccator chamber from 8 to 12 ft. in diam- 
eter and about 8 to 10 ft. high. The bottom is slightly 
conical upward and the top is flat or conical upward until 
it reaches a jacketed, inverted truncated cone which ex- 





tends down into the desiccator, surrounding a center 
tube 12 in. in diameter through which the shaft of the 
atomizer passes. Between the lower end of this tube and 
the cone there is an annular space about 8 in. in width in 
which are radial vanes or louvres, tilted at an angle of 
about 45 deg. to impart a swirl to the hot gas as it passes 
into the chamber through the annular space. Hot gas is 
admitted to the space between the tube and the cone from 
supply pipes at the top. The space serves as a plenum or 
buffer between the hot gas supply and the chamber. 

Around the cones there is an outer jacket supplied 
with cold air which passes into the dryer at the lower 
edge of the cone through an annular orifice about 4 in. 
wide. This cold air prevents the formation of eddy cur- 
rents due to the high velocity of the hot gas as it leaves 
the vanes. It also cools that part of the cone inside the 
desiccator so that dried or partially dried particles of 
powder cannot stick and burn. 

As already noted, the atomizer shaft housing, carrying 
the shaft assembly, extends down into the desiccator 
through the 12-in. central tube. The atomizing runner is 
about 6 to 8 in. in diameter and about 1 to 14 in. high. 
The plane of its upper surface is placed about 4 in. below 
the plane surface of the lower edge of the vanes. A small 
quantity of cold air is passed between the atomizer shaft 
housing and the tube during 
operation of the desiccator. 
This keeps the shaft assem- 
bly and the runner cool, 
furnishes air to assist in 
atomizing, and obviates any 
tendency for partially dried 
material ,to whip back into 











Above: Centrifugal Atomizer As- 
sembly; Drive Pulley at Top, 
Slotted Spray Runner at Bottom 


Left: Peebles Spray Desiccator 

With Multiclone Collection Unit 

Used to Produce Dry Powder 

From Molasses Slop, a Difficult 

Problem, on Account of the 

Hygroscopic Character of the 
Material 
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the atomizer runner, into the stream of 
atomized particles coming from the runner. It also 
assists materially in the distribution of the atomized 
particles into the drying gases. The space through which 
this cold air passes is also utilized for feed pipes. 
Atomizing is accomplished by centrifugal force. The 
liquid feeds into the inside of an inverted hollow cone 
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Plan and Elevation of a Peebles Spray Desiccating Unit 


which surrounds the lower end of the shaft. It dis- 
tributes from this into the inner saucer of the runner. 
This inner saucer has milled slots through which the 
liquid is distributed in a number of streams to the outer 
milled slots of the runner, and this beating action, 
coupled with the effect of the centrifugal force in break- 
ing up the film, is responsible for the atomizing. The 
action is assisted by the flow of air, as previously noted. 
The runner acts to some extent as the rotor in a fan, 
and as the material is atomized it is mixed with drying 
air, this distribution being partly responsible for the 
success of the operation. 

Ball bearings, which take both the radial and thrust 
load, carry the atomizer shaft. They are mounted on 
rubber to cushion any vibration due to critical speeds and 
unbalancing of the runner by liquid feed. They are 
lubricated by a simple system requiring only a little 
attention, not oftener than once in from 24 to 48 hours. 
lLong and satisfactory bearing life is attained. 

A 3,600-r.p.m., 10-hp. horizontal-shaft motor drives 
the atomizer shaft through a quarter-turn Rhoads 
‘“Speedelite” belt made of specially processed cotton. 
Proper tension and contact are assured by a ball-bearing 
idler controlled by a weighted arm. This is the same 
type of drive that has been successfully used for a num- 
her of years on the Sharples Super Centrifuge. The belt 
does not slip at all, is perfectly silent, and will transmit 
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considerably more than the rated power of the motor. 
It has a life of from 200 to 500 hours of continuous 
operation and a cost of about $2.50 per belt. 

When a steam turbine is used instead of an electric 
motor it is possible to vary the atomizer speed without 
changing pulleys or using a variable-speed motor. 
Speeds of operation generally range from 6,000 to 
13,000 r.p.m. 

A short, vertical shaft through the bottom of the 
desiccator chamber supports a light crossbar carrying at 
its ends vertical arms to which a light chain is fasten 
This mechanism revolves at about 30 to 60 r.p.m. and the 
chain removes any particles which might tend to adhere 
to the walls or floor, forcing the particles into the exit 
air stream. This apparatus is driven by means of a small 
“sail” on the lower part of each arm or by a small motor. 

There are two tangential air outlets, located at opposite 
points on the side walls of the chamber at the bottom. 
Gas entering one of these outlets is drawn through a fan 
and discharged tangentially into the upper part of the 
desiccator chamber in a direction opposite to the rotation 
of the hot gas entering from the inlet vanes. This recir 
culation causes an outer, colder vortex zone to revolve 
around the inner hot zone. Together with proper atomiz- 
ing and elimination of eddy currents, this feature is 
responsible for the success of the Peebles system. The 
quantity of gas recirculated varies from 20 to 100 per 
cent of the weight of heating gases put into the system. 

The second outlet leads to the powder-collecting 
system, preferably through the main fan, which in turn 
connects with the filters, Multiclones or other collectors. 


Hot Gas Supply 


Heat for drying may be produced in several different 
ways, depending on local conditions and on the nature 
of the material being dried. In cases where the material 
is deleteriously affected by gaseous products of combus- 
tion, it is necessary to use a heat exchanger. A special 
type of countercurrent heat exchanger, which is simple, 
low in cost and high in efficiency, has been developed for 
the Peebles system. This exchanger consists of sections 
or passes, each made up of a number of tubes, usualiy 
4 in. in diameter and about 4 to 5 ft. long. Drying air 
passes over the tubes, and counter to the flow of hot 
gases. In a four-pass heater, for example, gases from 
the furnace pass through the tubes of the first section, 
then through the tubes of the second section, then 
through an induced draft fan, and then through the tubes 
of the third and fourth passes. 

Gas leaving the last pass is divided, part going out the 
stack, while the remainder goes to a mixing chamber at 
the rear of the furnace combustion chamber, where it is 
mixed with the high-temperature gases from the fire and 
recirculated through the heating system. In order to keep 
the heat transfer coefficient high, it is necessary to cut 
down the film effect as much as possible, and this is 
done by using a large volume of gas. This also permits 
the use of lower temperatures on the flue gas side, 
thus increasing the life of the apparatus. These reasons, 
plus economy, explain the use of partial recirculation. 

Where the material being desiccated is not injured by 
the products of combustion, waste stack gases may be 
used directly, or a small oil or natural-gas furnace is 
provided for heating the drying air without the use of 
the heat exchanger. Both oil and gas are being used in 
this manner with entire satisfaction. 

In operation, the double drying zone maintained by 
the hot inner zone and cooler outer zone provides for 
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drying without injury to the product and yet permits 
the use of a very high temperature inlet gas. This, in 
turn, means a very high desiccating capacity per unit of 
volume. The feed is atomized so thoroughly and so uni- 
formly, and mixed so well with the drying gas, that an 
enormous surface is presented for evaporation. During 
this infinitesimal period of time when the particles are 
in the high-temperature inner zone, the heat conductivity 
of the material is high, for it is in the liquid state; and 
although the hot inlet gas is carried at a very high tem- 
perature, the liquid particle is kept cool by evaporation. 

Although it is customarily stated that organic products 
are easily injured by heat, this is only a partial statement 
of fact. Organic materials such as milk and tan liquor 
are very easily injured by heat if uneven evaporation 
is allowed to take place and if the heat is applied for an 
appreciable time. Time of contact, as well as degree of 
heat, is therefore a factor, and in the Peebles system it 
is made the controlling factor. 


High Velocity in Hot Zone 


Atomized material leaves the runner and _ flashes 
through the inner high-temperature zone, where most of 
its water is removed. As the material becomes a solid, 
with a relatively low heat conductivity, it passes into 
the outer low-temperature zone, where drying is car- 
ried to conclusion at a temperature low enough to avoid 
injury to the product. Powder cannot reenter the inner 
zone because of the centrifugal force exerted by the 
rotation of the outer zone. Thus drying is definitely 
accomplished in two stages: in the inner zone, where 
the temperature is high and the time of contact exceed- 
ingly short, and in the outer zone where the time is 
much longer but the temperature much lower. The tem- 
perature to be used in the second zone depends on the 
residual moisture desired in the product and the point 
of injury to the product by short-time contact with heat. 

Once the material is dried it is not allowed to remain 
in the chamber, for lengthy contact even with low 
temperature is injurious to many organic products such 
as milk. The dry powder is swept out by the air stream 
and passes to suitable dust collectors. For example, in 
the daily operation of a Modesto (Calif.) plant pro- 
ducing 1,000 to 1,200 Ib. of dry skim milk per hour, 
there is less than 20 lb. of product in the desiccating 
chamber at any time, as a result of the fact that the 
chamber walls are kept almost entirely clean. 

During the infinitesimal period of time when a particle 
of material is in the hot inner zone, it is protected from 
oxidation by a film of evolving water vapor which sur- 
rounds it. Thus it has been found possible to dry sub- 
stances which are easily decomposed by low heat and 
oxidation, practically without decomposition. 

Since the gases for the second zone are supplied by 
those from the hot zone and are first cooled by evapora- 
tion of atomized liquid, temperature of the inlet gases 
and quantity of liquid fed to the atomizer control the 
whole operation. In the last analysis, therefore, the quan- 
tity of heat supplied and the capacity of the atomizer 
become the controlling factors. The size of the desic- 
cator, within limits, has little to do with the drying. 
The chamber is made only large enough to provide for 
thorough mixing of atomized particles with drying gas, 
but not so small as to increase power consumption. 

Control of size, shape and uniformity of product is 
attained by proper atomizer design and speed, as well as 
by selection of the proper temperature for the hot zone. 
Many factors must be considered. The atomizer must 
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continuously atomize with a uniform fineness. This is an 
absolute essential. Particle size of the product depends 
also on concentration of solids in the feed, size of the 
atomized particle, heat conductivity of the liquid feed, 
and temperature gradient of the inner zone. Atomized 
particle size depends on whether the material is a true 
solution, a colloid or a slurry, as well as on the surface 
tension of the feed and on the design, size and speed of 
the atomizing runner. 

As these various factors are all determined by the 
design, or in the case of flow and temperatures, con- 
trolled by automatic instruments, operation requires only 
the part-time attention of one man, who is thus able to 
produce a high output per man-hour. To bear out this 
fact, as well as the other advantages of the process, the 
operating data of several typical installations are of 
interest. In a certain plant making dry skim-milk powder 
the desiccating chamber is 12 ft. in diameter and 10 ft. 
high. Skim milk concentrated to 33 per cent solids is fed 
to the atomizer. The inlet hot air is heated by a heat 
exchanger and enters the drying chamber at 800 deg. F. 
Dry powdered milk is produced at the rate of 800 Ib. per 
hour at a cost for fuel, labor and power of $0.004 per 
pound of product. The product meets all specifications 
for dry skim-milk powder and cannot be told from un- 
processed skim milk when it is remade to skim milk. 

A second California plant now in operation, using a 
chamber of the same size, with an inlet air temperature 
of 500 to 600 deg., produces 1,900 to 1,200 lb. of dry 
skim-milk powder per hour with feed of about 40 per 
cent solids. 

Working on kraft-pulp black-liquor concentrate with 
a chamber 8x8 ft. and a feed of 65 per cent solids, dry 
powdered “black liquor” was produced at the rate of 
3,500 to 4,000 Ib. per hour. There was no cracking or 
decomposition of the organic materials. The inlet gas 
temperature was varied from 700 to 1,100 deg. F., the 
gases being taken from the stack and one of the passes 
of a waste heat boiler. In this installation a steam jet 
atomizer was used instead of the centrifugal atomizer, 
hecause it was necessary to keep the feed hot. 


Heat Losses Low 


When direct use of gaseous products of combustion 
is possible, the only heat loss in a Peebles desiccator con- 
sists in radiation and the small quantity of heat left in 
the low-temperature exit gases. When indirect heating 
of drying gas is used, stack losses are minimized by use 
of a partial recirculation of the flue gas. Where waste 
stack gases are available, operating costs are even lower. 

On account of the small size of the apparatus and its 
high producing capacity, the plant can be constructed of 
alloy metals without very great cost. Plant space oc- 
cupied is small, a unit for 1,000 lb. per hour occupying 
a total floor space of 15x20 to 25 ft. (depending on the 
source of heat), and requiring about 15 ft. headroom. 
This is exclusive of the collecting system. 

Due to its high temperature gradient, the system re- 
quires a relatively small weight of drying gases. This 
means that the volume of the exit gases is low, thereby 
simplifying the collection of the finished product. For 
the same reason power consumption is low and the heat- 
ing problem is simplified. 

For the opportunity to prepare this article, Chem. & 
Met. expresses appreciation to Mr. Peebles, to the 
Western Condensing Co., of San Francisco, and to the 
Western Precipitation Co., of Los Angeles, manufac- 
turers of the Peebles dryer. 
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Platinum Contact 
Sulphuric Acid Plant 
of Canadian Indus 
tries, Ltd., Copper 
Chiff, Ont. 


Which Sulphuric Acid Catalyst— 


Platinum or Vanadium? 


On several occasions in the past, Chem. & Met. has pub- 
lished material supporting the claims of the vanadium 
catalysts for sulpburic acid. We are now fortunate 
in being able to show the other side of the picture, 
as presented in a paper given by Dr. Thompson at the 
current meeting of the American Institute of Chemical 
Engineers. For discussion of this paper, the reader may 
refer to the Institute report on page 694 — Editor. 


ULPHURIC ACID, notwithstanding the technical 

assaults that have been made on it in recent years in 

an attempt to replace it in many chemical processes, 
still retains its position as the so-called barometer of the 
chemical industries. The quantity of sulphuric acid pro- 
duced in recent years has exceeded that of any other 
chemical, as has the value. However, the sulphuric acid 
industry is on a highly competitive basis and profits have 
not been great. Consequently, manufacturers have been 
interested in any improvement in process that promises a 
reduction in costs. 

While improvements have been made in the chamber 
process, it is in the contact process that the most striking 
developments have taken place in recent years, both in 
design and engineering as well as in the catalysts used. 

Since 1901, when Dr. Knietsch delivered his famous 
lecture before the German Chemical Society on the con- 
tact sulphuric acid process as developed in the labora- 
tories and plants of the Badische Co., platinum has been 
the classic example of an effective contact agent or 
catalyst. Due mainly to three considerations, much 
experimental work has been carried out in an effort to 
discover suitable catalysts whose activity would approach 
that of platinum and which would cost less to prepare 
and be unaffected by poisons in the gas undergoing treat- 
ment. These considerations have been: (1) the rela- 
tively high cost of platinum (particularly during the War 
period and up to nearly two years ago) coupled with the 
schemes of catalyst preparation formerly in use, which 
called for a much larger quantity of platinum than is 
now required to effect equivalent conversion; (2) the 
fact that platinum was “poisoned” by the presence of 
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Research Engineer 
International Nickel Co. 
Vew York 


arsenic in the gases; and (3) the patent status, which 
restricted the situation with respect to the use of platinum 
catalysts. 

With the possible exception of the ferric oxide catalyst 
used in the first stage of the Mannheim process, none of 
the catalysts resulting from this work was commercially 
important until the appearance of the vanadium pen- 
toxide mass first successfully introduced by the Monsanto 
Chemical Works, of St. Louis, Mo., a little over five 
years ago. Shortly after, the Selden Co., of Pittsburgh, 
Pa., put its mass on the market. Both of these contact 
masses were developed by Dr. Alphonse O. Jaeger, a 
German chemist formerly in the employ of the Badische 
Co. More recently the Calco Chémical Co., of Bound 
Brook, N. J., has introduced a vanadium pentoxide mass. 

The original announcement concerning the commercial 
availability of the vanadium catalyst was made at a 
singularly auspicious time. If we disregard the unsettled 
conditions caused by the World War, the price of 
platinum was almost at its peak. At that time, also, 
the quantity of platinum in use per ton of acid pro- 
duced was considerably greater than that now required, 
as a result of recent developments in the preparation 
of platinized catalysts. Furthermore, considerable pub- 
licity was given to the statement that vanadium contact 
masses were not affected by the presence of arsenic in 
the treated gases. Due to recent developments in 
platinized catalysts, design of plant, and uses for the 
acid produced, all of which will be discussed more fully 
later, this fact is not now so important as formerly. 

Catalysts which are now in use for the manufacture 





Condensed slightly from a paper presented under the title of ‘Platinum 
Versus Vanadium Pentoxide as Catalysts for Sulphuric Acid Manufacture,” 
before the Atlantic City meeting of the American Institute of Chemical 
Engineers, Dec. 11, 1931 
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of contact sulphuric acid and which are considered in 
this paper, are: 

Platinized Asbestos—Asbestos has been used longer 
than any other substance as a carrier for platinum. 
Dr. Knietzch having used it in his work. At the present 
time a large proportion of the contact sulphuric acid 
made in this country uses this material as a catalyst. 

Platinized Magnesium Sulphate—Magnesium sulphate 
has long been in satisfactory use as a carrier for platinum. 
This was originally developed as the Schroeder-Grillo 
mass. It is used extensively in this country. 

Platinized Silica Gel—This mass has been developed 
by the Silica Gel Corp. The first commercial installation 
was made in May, 1926, in a Belgian plant. The suc- 
cessful results obtained with it there resulted in four 
other installations abroad. This material is in use also 
in seven units, totaling 175 tons of daily 100-per cent 
acid capacity, at the Davison Chemical Co.’s plant in 
Baltimore, Md. These plants are all successfully operat- 
ing on gas derived from the burning of pyrites. Within 








the last year a new platinized silica gel mass has been 
developed which appears to give even better results than 
the masses of this type now in use. It is well known 
that silica gel has an enormously high surface area per 
unit of mass. The new mass is even superior to the old 
in this respect, having an apparent density of 0.5, as com- 
pared with 0.702. It is, therefore, an excellent catalyst 
carrier. A method has been developed for very effec- 
tively dispersing platinum on its surface. As in the case 
of the older mass, the new material is not adversely 
affected by the reaction gases, nor is it poisoned by 
arsenic. Furthermore, the new mass gives excellent 
results on gases of ordinary concentration as well as 
with SO. content as high as 10 per cent. With such 
gas, even at high flow rates, conversions have been 
around 97 per cent. 

Vanadium Catalysts—As previously mentioned, the 
Monsanto Chemical Works, the Selden Co., and the 
Calco Chemical Co. have all developed vanadium catalysts 
which are in commercial use in the United States. 





Platinised Platinized 
Magnesium Silica 
Sulphate Platinized Asbestos Gel Mass A 


l'ype of mass Granular Fibrous Fibrous Granular Granular 


Source of gas 


Composition SO» 10 8.0 
ef burner ana, | Os i 10.6 1 12 13 
per cenit | Ne 79 81.4 79 8I 79 
Burner gas (SO: : Os) ratio 1: 3.0 1: 4.325 1:38.08 1: 4.71) 0: 4.625 
Excess oxygen, per cent 120 165 120 243 225 
Catalyst used, fe 166 194 191.5 
Catalyst density : 0.786 : ; 0.702 0.609 
Catalyst weight. lb. per 

eu.ft... ‘ 49 43.8 38 
Catalyst volume, cu.ft.* 3.39 4.04 3.23 4.43 5.04 
Platinum content, troy oz." 6 6.87 5.49 2.12 
Platinum in catalyst, per 

cent... sebeen 0.248 About 7-8 About 7-8 0.075 
Conversion, per cent 95 95 95 95 96 


'Per cent over theoretical 
*Volume or weight per daily ton of 100 per cent acid 


Discussion of Table I-—This tabula- 
tion summarizes data and preliminary 
calculations on the several catalysts 


Table I—Data and Preliminary Calculations on Contact Sulphuric Acid Catalysts 
Life of all catalysts assumed ten years; see discussion below) 


Vanadium Vanadium Vanadium 


Brimstone Pyrites Brimstone Pyrites Brimstone Brimstone Brimstone 


the production of a more dilute burner 
gas than otherwise necessary, requiring 
larger blower and converter capacity 


worth consideration, though not so im- 
portant as formerly when the price of 
platinum was much higher than at pres- 
ent. Further, it must be remembered 
that 85 to 90 per cent of the platinum 
Mass ( is recovered in the end anyway, still 
further reducing the costs irectly 
chargeable to this element. As a result 


Mass B 


Formed Formed 


7 of this recovery, it can be seen that the 

4 14 only legitimate charges against the cost 
79 79 of the catalyst with respect to the 
1:2 1:2 platinum content are: the interest on 
300 300 the money invested in the metal, plus 
200 200 the value of the estimated metal loss. 
0. 453 0.569 Conversions—Conversions are all sat- 
isfactory and approximately equal. 

28.3 35.5 This is natural in view of the fact that 
7.06 5.63 in every case the gas loading or space 
velocity is so controlled as to give a 

certain predetermined conversion on gas 

of the composition treated. The figures 

95 95 given are about the minimum and are 


frequently higher. It is to be remem- 
bered, however, that the platinized cat- 
alysts are working with gases of higher 
sulphur dioxide concentration and with 
heavier gas loadings, as shown by 
Table II. Temperature—SO, conversion 
curves based on rigorously controlled 





which are interpreted as follows: 

Composition of Gas—The acid plants, 
whose operating results, and the cal- 
culations therefrom, are presented in 
the tables, are considered typical of the 
industry. It will be seen that all oper- 
ate on a gas derived from the burning 
of brimstone, except the pliant using 
platinized silica gel and one of those 
using platinized asbestos. Naturally, 
with the same sulphur dioxide content, 
a gas derived from the burning of 
pyrites will contain less oxygen than 
one obtained by burning brimstone. 

It is to be noted that, based upon the 
same source of sulphur, gases contain- 
ing higher concentrations of sulphur 
dioxide are used with the platinum 
catalysts than with the vanadium con- 
tact masses. This is no mere coinci- 
dence, as the following discussion shows. 
With any catalyst the law of mass 
action would indicate the desirability of 
an excess of oxygen rather than of 
sulphur dioxide in forcing the reaction 
to completion, since oxygen is by far 
the cheaper of the two reactants. How- 
ever, since air, with its large nitrogen 
content, is the source of the oxygen 
used in roasting and burning operations, 
it is desirable that this excess of 
oxygen be small, in order to permit as 
high a concentration of sulphur dioxide 
as possible. 

For satisfactory conversions, experi- 
ence has shown that the vanadium 
masses require a very much higher 
ratio of oxygen to sulphur dioxide than 
platinized catalysts, thus placing in the 
case of the former a definite and rather 
low limit on the sulphur dioxide con- 
tent of the gas that may be treated 
As seen from the table, platinized mag- 
nesium sulphate and platinized asbestos 
both work quite satisfactorily with only 
120 per cent excess oxygen, while 300 
per cent excess oxygen is commonly 
used with the vanadium catalysts. 

These facts, in the case of a new 
plant using a vanadium mass, mean 


than in the case of a comparable plant 
using the platinum contact mass, and 
consequently causing an advance in both 
construction and operating costs. In 
the case of substitution of vanadium 
for platinum in an existing plant treat- 
ing a gas of high sulphur dioxide con- 
tent, a reduction in the output and 
rated capacity results. Conversely, the 
substitution of platinum for vanadium 
permits the use of a gas of higher SO, 
concentration and, by making only very 
slight changes, if any, increases the ca- 
pacity of the plant in the approximate 
ratio of the increase of gas concentra- 
tion. 

The specific reason for the unsatis- 
factory showing of the vanadium cat- 
alysts in handling a gas with a low 
oxygen-to-sulphur-dioxide ratio seems to 
be the fact that a large excess of 
oxygen in the gas being treated is nec- 
essary to prevent the reduction of an 
excessive quantity of the vanadium 
pentoxide to a lower oxide or oxides, 
the latter having much less catalytic 
power, or possibly none at all. 

Weight and Volume of Catalyst—It 
appears that platinized magnesium sul- 

hate requires the smallest weight, and 
ikewise, with platinized asbestos, the 
smallest volume of catalyst per daily ton 
of 100 per cent acid. This means less 
converter space for the same acid pro- 
duction. This is partly, but not en- 
tirely, due to the greater sulphur di- 
oxide concentration in the gas which tke 
use of a platinized mass makes it pos- 
sible to treat. The platinized silica gel 
at present in plant use is also superior 
in this respect to the vanadium cat- 
alysts. 

Platinum Content—Platinized _ silica 
gel shows the smallest percentage of 
platinum and also the smallest quantity 
of the metal per daily ton of acid. 
These facts show the efficiency of the 
carrier and of the dispersion of the 
platinum thereon. From the standpoint 
of costs, the low platinum content is 


laboratory experiments, under identical 
conditions, show that all platinized cat- 
alysts as now prepared are superior to 
the vanadium contact masses. At 
equal space velocities the temperature 
range over which high conversions are 
maintained is much broader with the 
platinized catalysts fhan with the va- 
nadium masses. Further, latinized 
catalysts are capable of handling high 
overloads with far less reduction in 
conversion than the vanadium masses. 

Life of Catalysts—In calculating the 
data on costs, the life of all the cat- 
alysts is taken as ten years. It is true 
that no vanadium or platinized silica 
gel contact masses have been in com- 
mercial use for so long a period, while 
many platinized asbestos and platinized 
magnesium sulphate masses have given 
this length of service and more. The 
first vanadium catalysts installed have 
been in use for about five years, as 
has an_ installation using platinized 
silica gel. Several instances where it 
has become necessary to replace the va- 
nadium masses are known. However, 
with good plant design, including proper 
provision for cleaning the gas, and 
under satisfactory operating conditions, 
the life of these masses should be con- 
siderably longer than this period of 
five years. 

In the case of platinum on asbestos 
and on magnesium sulphate, there have 
been many instances of masses whose 
life has exceeded ten years. The life 
of masses in the “B,”’ or second, con- 
verter usually is over ten years. Natu- 
rally, they are subject to less severe 
operating conditions than those in the 
“A,” or first, converter and frequently 
are longer lived than the latter, which 
nevertheless, when properly protected, 
have a life of at least ten years. 

Certainly, with the present improve- 
ments in plant design and operating 
conditions, ten years is not an unrea- 
sonable life upon which to base calcu- 
lations concerning the different cat- 
alysts. Actually it should be longer. 
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Table I[—Catalyst Duty in Contact Sulphuric Acid Plants 


Platinized Platinized 
Magnesium Silica Vanadium Vanadium Vanadium 
Sulphate Platinized Asbestos Gel Mass A Mass B Mass C 
Source of gas............ Brimstone Pyrites Brimstone Pyrites Brimstone Brimstone Brimstone 
Space velocity!........ , 924 970 0 1,008 768 6 794 
Gas flow rate?......... 0.315 ‘ 0.384 0.337 0. 369 0.372 
Conversion per lb. catalyst’ 3.93 3.37 3.41 3.26 3.26 
Conversion per lb. plati- 
i Sith wha acral 1,587 1,385 1,730 ee, Sic bette) _oeeew 
Conversion per cu.ft. cata- 
lyst (100 per cent con- 
NL we kx ottnie sis 8.44 7.082 8. 86 6.14 5.39 4.02 5.09 
Conversion per cu.ft. cata- 
lyst‘ (at actual conver- 
sion). a ¢ oiniaadas 8.02 6.72 8.42 5. 83 5.18 3.85 4.84 


iCubic feet of gas at N.T.P. per hour per cubic foot of catalyst. 


*Cubic feet per minute per pound of catalyst. 


*Pounds sulphur converted to SO; per 24-hour day. 


‘Pounds sulphur converted to SO; per hour. 


Discussion of Table II — This table, 
which is a summary of calculations 
based on the plant data given in Table 
I, is of great importance in indicating 
the comparative technical value of the 
different catalysts. Other factors, which 
cannot be appraised in figures and yet 
enter into a determination of the effi- 
ciency of the catalyst, are considered 
on pages 708 and 709. 

Space Velocity—It is remarkable that, 
notwithstanding the fact that the gases 
used with platinized catalysts (with the 
exception of the silica gel) have a 
higher sulphur dioxide content than in 
the case of those treated by the vana- 
dium masses, the space velocity, or “gas 


asbestos on a 10 per cent sulphur di- 
oxide gas should also be noted. Based 
on the results given in the table, the 
average superiority of platinum over va- 
nadium, ignoring the more concentrated 
gas handled by the former, amounts to 
about 33 per cent. 

Other Factors—IiIn cubic feet of gas 
per minute per pound of catalyst, plati- 
nized silica gel is superior to all the 
other contact masses. Vanadium cat- 
alysts show up much better here than 
in the other factors presented in the 
tables. However, it cannot be empha- 
sized too strongly that comparisons in- 
volving the volume of catalyst rather 
than the weight are the important con- 


tially on the basis of volume of contact 
mass required and not on weight. Like- 
wise, in measuring the performance of 
vanadium masses, and in their sale, the 
primary physical unit employed is one 
of volume rather than of weight. 

In pounds of sulphur converted to 
sulphur trioxide per 24 hours per pound 
of catalyst, platinized magnesium sul- 
phate shows up more favorably than 
any of the others, the other masses 
giving about the same figure. This 
relation is somewhat more important 
than the preceding one, but the same 
statements again apply. 

Platinized silica gel gives by far the 
highest figure for pounds of sulphur 
converted to sulphur trioxide per 24 
hours per pound of platinum. This 
probably is due to the very high ef- 
fective surtace presented by the plati- 
num on the silica gel support. This 
figure was of considerable importance 
formerly when the price of platinum 
was much higher than at present and it 
is still of interest. The fact that most 
of the platinum in any contact mass 
is salvaged in the end should also be re- 
membered. 

In pounds of sulphur converted to 
sulphur trioxide per hour per cubic foot 
of catalyst at conversion § actually 
achieved, platinized asbestos and mag- 
nesium sulphate are about on a par 
and decidedly superior to the other 
catalysts. Based on the results in the 
table, the average superiority of all 
platinum catalysts over the vanadium 
masses amounts to about 57 per cent. 
This factor and the space velocity dis- 
cussed previously are of extreme tech- 


loading,”’ is also higher. The very sat- 


isfactory space velocity with platinized ciency. 





siderations in determining catalyst effi- 
Converters are designed essen- 


nical importance in determining cataly- 
tic efficiency. 








Catalyst Comparison Tables 


Three tables given as part of this paper summarize 
a study made of the technical and economic situation 
with respect to the several catalysts now in use. The 
vanadium contact masses in commercial use have been 
identified by letters: vanadium masses A, B, and C. The 
data on which these tables are all based were obtained 
in connection with actual plant operation and are 
believed to be representative of present-day plant prac- 
tice. They give in a concise form fundamental data 
and the results of calculations as to service and costs of 
each catalyst. It must be borne in mind that plant design 
and control materially affect the result obtained. Under 
the circumstances existing in the sulphuric acid industry, 
this fact naturally favors the vanadium contact masses 
rather than the platinized catalysts, because plants using 
the former usually are of recent construction and repre- 
sent the latest developments in technical achievement and 
plant design, whereas many of the plants employing 
platinum are old and use makeshift equipment. 

It must be emphasized that the studies which these 
tables summarize are based on commercial practice ; not 
on laboratory experiments. As a result, there are varia- 
tions in the source and sulphur dioxide content of the gas 
treated by the various catalysts. The peculiarities of the 
individual catalysts are important factors in some cases 
in determining the permissible concentration of the 
sulphur dioxide in the gas entering the converters, as ex- 
plained more fully in the discussion of Table I. 

Table I gives comparative data regarding the different 
catalysts and also sums up the preliminary calculations. 
Table II summarizes the computations on the technical 
efficiency of the catalysts. Other factors more intangible 
and difficult of appraisal in cold figures than those pre- 
sented in this table also enter into the determination of 
the proper catalyst and these are considered later. Table 
III summarizes the data on costs of the various catalysts. 
The life of all of them is taken as ten years, as is dis- 
cussed in connection with Table I. In the case of the 
platinum catalysts, the value of the platinum content is 
computed at a metal price of $40 per troy ounce. 


It becomes obvious from these tables and their accom- 
panying discussion that the platinized contact masses are 
cheaper from every standpoint than the vanadium masses. 

Since the War there have been decided reductions in 
the percentage and in the quantity of platinum in the 
contact masses per daily ton of acid. Evidence indicates 
that these decreases have been carried to an extreme and 
that from the standpoint of the acid producer, the oppo- 
site tendency is desirable and logical and very likely 
would result in an actual reduction in the cost of acid. 

A study of the situation shows that certain technical 
advantages result from the use of an increased quantity 
of platinum. In this connection the decided technical 
superiority of even the present platinum masses over 
vanadium, a summary of which is presented later, should 
be remembered. Only a relatively small increase in 
the platinum content renders these platinized masses 
still more satisfactory. 

It is suggested that an increase of only 50 per cent of 
that now being used would bring about the following 
results: (1) The life of the catalyst would be increased. 
(2) The catalyst would be rendered more satisfactory 
for the higher concentrations of gas which are being 
more and more frequently used. (3) Although the con- 
versions at gas loadings now in use would not be 
appreciably affected, a greater platinum content would 
make it possible to obtain the same conversion at higher 
space velocities, a fact which is of considerable economic 
importance. (4) Conversions would not drop appreciably 
with high overloads. (5) Lower kindling temperature 
would result. (6) Temperature range over which high 
activity is obtained would be increased, thus simplifying 
plant control. (7) Gases with greater variability in sul- 
phurs dioxide content could be satisfactorily handled. 

As a result of these considerations, it can be seen that 
the total sulphur dioxide converted per cubic foot of 
catalyst during the period of its life would be increased, 
thus tending toward an actual reduction in the cost per 
ton of acid produced. 

Because of the lack of sufficient data to appraise this 
increase in the quantity of sulphur dioxide converted, 
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Table 111—Catalyst Costs in Contact Sulphuric Acid Plants* 


Life of all catalysts assumed ten years; see discussion under Table I) 


Platinized Plat- -—————— Vanadium Catalysts 
Magne- Platinized Asbestos inized ——— MassC 
sium (Brim- Silica Scheme Scheme 
Sulphate (Pyrites) stone) Gel Mass A Mass B I Il 
Platinum cost! p SD RD LD cc cccte sevsccenes 
Carrier cost! 60.00 50.00 2 Pe Keesedcte sikeeowedwe 
Miscellaneous costs! 40.00 54.96 43.92 6.36 


Total initial catalyst 


cost! pee 340.00 379.76 
Total initial catalyst 

cost? 0.97 1.085 0.896 
Unrecovered cata- 

lyst cost®... : 13.60 14.62 12.69 
Ultimate catalyst 

cost‘... 34.00 37.41 31.50 


Ultimate catalyst 
cost per ton 100 
per cent acid.... 0.097 0.107 0.090 
‘Cost per daily ton of 100 per cent acid. 
*Cost per annual ton of 100 per cent acid. 


313.52 333.66 $550.00 $1,000.00 $1,633.33 $750.00 


0.953 1.57 2.86 4.67 2.14 
26.16 55.00 100.00 105.00 75.00 
46.18 88.00 160.00 115.50 120.00 

0.132 0.251 0.457 0.33 0.343 


Cost per daily ton of 100 per cent acid per year, including ealvage credit. 
‘Cost per daily ton of 100 per cent acid per year, including salvage credit and charging 6 per cent on 


invested capital. 


*Explanatory Notes—Present price of 
platinum is taken as $40 per troy ounce. 

No provision for catalyst regeneration or 
screening is made. In the case of a properly 
designed and operated plant, this should 
rarely be necessary and is better considered 
as an operating charge. 

In salvaging platinum masses it is cal- 
culated that 15 per cent of all platinum 
used is lost in the recovery operations 
From data at hand this allowance appears 
to be more than ample. Vanadium contact 
masses have no salvage value. 

Vanadium mass A has been sold for about 
$550 per daily ton of 100 per cent acid. 
This figure is used in these calculations. 

The scheme under which vanadium mass 
B has been sold calls for the payment of 
$1,000 per daily ton of acid capacity, the 
licensor furnishing the catalyst and relieving 
the purchaser of any further payment 

Vanadium mass C has been sold under two 


general schemes of payment. One, “Scheme 
I" in this table, calls for the purchase of the 
catalyst at a nominal figure per unit of 
volume and a further payment of a royalty 
ot about 25c. per ton of acid. In order 
to make costs comparable to the costs of the 
other catalysts, the royalty fee must be 
considered as a capital charge and a capital 
reserve must be set up to pay for it. Con- 
sequently, in order to get the total initial 
cost, this capital reserve must be added to 
the nominal figure charged for the catalyst. 
Since this capital reserve is ‘recovered’ at 
the time the catalyst is scrapped, it is to be 
considered in the same light as the salvaged 
platinum, and, consequently, costs are figured 
on that basis. 

Scheme Il, under which vanadium mass C 
has been sold calls for a single payment of 
$750 per daily ton of acid capacity, the 
licensor furnishing the catalyst and relieving 
the purchaser of any further payment. 





Discussion of Table I1I—This table, 
with its explanatory notes, summarizes 
the data on catalyst costs. Only a 
superficial glance at the table is neces- 
sary to show that platinized contact 
masses are cheaper in every respect 
than the vanadium catalysts. 

Initial Cost of Catalysts—The table 


platinized catalysts are about on a par, 
platinized asbestos being slightly the 
cheapest when the basis is a 10 per 
cent-sulphur dioxide gas from brimstone. 
The initial cost of this contact mass for 
a 40-ton plant is about $12,540, whereas 
the corresponding figure for the majority 
of the plants of the same size using a 


the case of the former there is a large 
salvage value amounting to about 60 
per cent of the initial cost, while there 
is none for the vanadium catalyst. Ex- 
amination of the figures for total initial 
cost of catalyst per daily ton of 100 
per cent acid shows that vanadium 
masses cost from 1.75 to 5.8 times as 
much as platinized asbestos. 

Cost of Catalysts Including Salvage 
Value—Here platinized asbestos and 
platinized magnesium sulphate are about 
on a par, although the former is slightly 
cheaper when brimstone is the source 
of the gas. Platinized silica gel is 
somewhat higher, due to the fact that 
its salvage value is less, while the va- 
nadium masses are from 4.3 to 8.3 
times as expensive as the cheapest plat- 
inum catalyst. 

Ultimate Cost of Catalysts—Consider- 
ing all fixed costs directly chargeable 
against the catalyst per daily ton of 
100 per cent acid per year (see second 
row from bottom), platinized asbestos 
and platinized magnesium suiphate are 
again about on a par, with platinized 
silica gel a little more costly and the 
vanadium catalysts several times as ex- 
pensive. This row may be further in- 
terpreted as follows: the total cost in 
the case of platinized magnesium sul- 
phate per daily ton of acid during its 
life of ten years would be $340, while 
the corresponding figure for vanadium 
mass B would be $1,600. In a 40-ton 
plant the saving in catalyst costs alone 
would amount to $30,400. A discussion 
of additional savings in plant and oper- 
ation resulting from the use of plati- 
nized catalysts appears elsewhere. 

The last row gives the ultimate cost 
of catalyst per ton of 100 per cent 
acid, allowing for salvage value and 
charging 6 per cent on invested capital. 
This includes all fixed charges and 
gives the cost which should be assessed 
against each ton of acid on account of 
the catalyst employed in the manu- 
facture. As in the preceding para- 
graphs, the platinized catalysts are 
about on a par, platinized asbestos be- 
ing the cheapest and silica gel the most 
expensive. The costs on the vanadium 
masses are considerably greater, being 
from 2.8 to 5.1 times as much as the 
platinized asbestos. The charge due to 
the use of vanadium mass B amounts to 








shows that the total initial costs of the 





vanadium mass has been $40,000. In 


nearly 46c. per ton of acid produced. 








it is impossible to calculate costs on this basis. However, 
the following discussion, which is based on the most 
unfavorable assumption—that is, no increase in the quan- 
tity of acid produced per cubic foot of catalyst—is of 
considerable interest as showing how slight the maximum 
advance of costs would be. 

Calculations made on the same basis as those in Table 
III (platinum at $40 per troy ounce; 85 per cent recov- 
ery of the platinum content at conclusion of opera- 
tions ; 6 per cent interest on the investment in platinum ; 
and a ten-year life of catalyst with 350 operating days 
per year) show that each ounce of platinum present per 
daily ton of acid means a cost of only 0.857c. per ton 
of acid produced. Hence, it can be readily computed 
that a 50 per cent increase in the ‘platinum content of 
each of the catalysts given in the tables would cause, 
in the case of platinized magnesium sulphate, an advance 
in costs of only 2.6c. per ton of acid; with platinized 
asbestos and a pyrites gas, 2.9c.; with platinized asbestos 
and a brimstone gas, 2.4c.; and with platinized silica gel, 
an advance of only 0.9c. Even under the most adverse 
circumstances, which are contrary to what available evi- 
dence indicates, it can be seen that the costs would be far 
below those for the vanadium catalysts, and entirely 
justified on the basis of increased flexibility alone. 

Further Comparison of Catalysts 

It is a well-known fact that under equilibrium con- 
ditions, and naturally independent of the catalyst or even 
of the use of one, maximum conversion in the system 
SO-O2-SOs is obtained at approximately 400-425 
deg. C. As the temperature increases (or decreases ) 
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the conversion at equilibrium decreases. However, as 
the temperature increases, the reaction velocity increases. 
As a result of these facts and the highly exothermic 
character of the SQOvs-to-SO3 reaction, conversion is 
almost universally accomplished in two stages. In the 
first stage about 70 to 80 per cent of the total conver- 
sion is effected with considerably less than half of the 
catalyst, the temperature of the exit gas depending on 
the type of converter, but frequently being 550 to 590 
deg. C. In the second stage, after certain intermediate 
cooling, the remainder of the conversion is accomplished, 
the gases emerging at about 400-450 deg. C. 

In regard to the relative effectiveness of the platinum 
and vanadium catalysts now in use for carrying out this 
conversion, experience demonstrates a number of inter- 
esting facts: Platinized catalysts have a lower kindling 
temperature. Temperature—- SO. conversion curves 
show that platinized masses have greater activity over 
a much wider temperature range. Only at a certain 
narrow range (at which the equilibrium is not most 
satisfactory) and at moderate flow rates do the vanadium 
masses approach the platinum catalysts in activity. Fur- 
thermore, platinum masses excel in handling gases whose 
sulphur dioxide content varies from time to time. They 
are especially satisfactory for gases with low SOz content 
and, as pointed out earlier in this paper, are equally 
satisfactory for gases with a high percentage of SO2. In 
addition, they permit higher gas loadings for conversions 
equal to vanadium and make greater overloads permissible. 

Poisoning of Catalysts — The non-susceptibility of 
vanadium masses to poisoning by arsenic and other sub- 
stances has been widely advertised. Under circumstances 
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prevailing hitherto in the usual sulphuric acid plant em- 
ploying either platinized magnesium sulphate or platinized 
asbestos as the catalyst, removal of arsenic from the gas 
being treated has been considered necessary. It is quite 
a remarkable fact that the activity of platinized silica 
gel is not affected by the presence of arsenic in the 
gases, being similar in this respect to vanadium masses. 

It should be emphasized at this point, however, that 
the subject of arsenic poisoning has not the prime impor- 
tance it formerly had. A number of factors account for 
this. Improvements have been effected in gas-cleaning 
methods. Furthermore, in those cases where either 
pyrites or smelter gas is the source of the SOs, if arsenic 
is not removed, neither are the dirt nor suspended matter 
entirely eliminated and accordingly the activity of the 
catalyst suffers no matter whether it is a vanadium or 
platinum mass. Similarly, engineering considerations 
such as the prevention of corrosion demand the removal 
of water vapor and sulphuric acid at some stage before 
conversion, and in the course of this the arsenic which 
is entrained in the mist is likewise largely removed. 

The extensive use of brimstone as the source of the 
sulphur, having as it has a very low arsenic content, 
is another factor cantributing to the decrease in impor- 
tance of arsenic. Finally, the demand for an arsenic- 
free acid is steadily increasing and it is easier to purify 
the gas than the acid. If a good grade of acid is required 
there is no difference between the purification systems 
required in the case of the two catalysts. If an impure 
gas without purification is treated by a vanadium catalyst, 
the resulting acid, after suitable dilution, may be con- 
sidered only as a competitor of chamber acid. 

With brimstone as the source of the SOs, there has 
been a marked tendency toward simplification of the 
purification system with the platinized catalysts as well 
as with the vanadium catalysts. In the scheme employed 
by the sponsors of the latter masses, the temperature of 
the gases previous to entering the contact material is at 
no time substantially lowered below the temperature 
required for operation of the first converter, the air for 
the burning being dried before combustion. It now 
appears that users of platinum catalysts can successfully 
employ similar much simplified systems of gas purifica- 
tion when brimstone is the source of the gas. In fact, 
one of the first patents involving such a scheme of opera- 
tion was granted to a company which uses a platinum 
mass. Furthermore, it is understood that there is at 
least one plant in successful operation on this so-called 
“hot purification system” using a platinum mass. The 
success of such a scheme may be due in part to the 
method employed for melting and burning the brimstone 
as well as the fact that the temperature of the gases at 
all times is above the condensation points of substances 
other than the sulphur dioxide in the gas. Platinized 
silica gel is well adapted to simplified purification. 

Patent Situation—In the case of the vanadium catalysts 
there has been some complication in connection with 
patents. The ultimate outcome, of course, is as yet 
unknown. It is expected that one suit will be brought to 
trial in the near future in the district court at Pitts- 
burgh, Pa. However, there is no such complication in 
the case of the platinized masses, the basic patents with 
magnesium sulphate and asbestos as carriers having ex- 
pired some time ago. It is understood that the manufac- 
ture and use of platinized silica gel is fully covered by 
patents. Its purchase carries with it the right to use. 

Engineering Features—Engineering features with ref- 
erence to the purification system required have already 
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been discussed. In general, a platinized mass, because of 
the wide range of conditions over which highly satis- 
factory results are given, permits the use of the simplest 
type of converter. This reduces construction costs. 
Vanadium masses for most effective results require a con- 
verter in which temperatures must be closely controlled. 
Furthermore, because of the greater activity of the plati- 
num masses, smaller units are required. 

In the case of vanadium catalysts, because of their 
lesser activity, a high heat capacity of the mass is par- 
ticularly desirable should there be interference with 
continuity of operation. Although this is not so essential 
in the case of platinized catalysts, fibrous asbestos is the 
only one that compares unfavorably. 


Comparative Costs of Plants 


No exact figures are available as to capital costs of 
comparable plants using platinum and vanadium catalysts. 
In view of the already-discussed relative merits of the 
two, and on the basis of the latest developments in 
plant design, it would appear that for new plants 
designed to treat a 6-8 per cent gas derived from the 
burning of a sulphide ore, particularly when an arsenic- 
free acid is required, and for plants for the treatment 
of a 7-8 per cent gas from brimstone, construction costs 
slightly favor the plant using a platinized catalyst. Oper- 
ating costs in these cases should be about the same. In 
the case of gases of greater concentration, toward which 
there is a marked trend, platinum is favored. 

As far as catalyst costs themselves are concerned, this 
question has already been thoroughly presented in con- 
nection with Table III» The savings due to the difference 
in catalysts alone are shown to amount to about 16—37c. 
per ton of acid produced, an economy well worth while 
in the case of this highly competitive acid, where profits 
are small. In this connection it should be pointed out 
that the biggest factor by far—and a relatively unchange- 
able one in the cost of sulphuric acid—is the expense for 
the sulphur-containing material. Therefore, in view of 
the limited savings possible, an economy such as the 
above is highly attractive. 

However, the important economies resulting from the 
use of platinized catalysts are effected in the manner 
hereinafter described. It has already been emphasized 
that platinized catalysts, are splendidly adapted for use 
with all gases containing up to 10 per cent SOs or even 
more. On gases of high strength, vanadium masses have 
not given satisfaction, the gas requiring dilution before 
treatment. Hence, for only a slight increase, if any, in 
plant investment, one can secure a 25 to 40 per cent 
greater acid production with platinum masses than with 
vanadium. In view of the extensive present-day use of 
brimstone and the ease of producing a gas of any concen- 
tration desired therefrom, the above facts are of great 
importance. They mean a cut of from 20 to 28.5 per 
cent in capital cost per ton of acid. 

It is also apparent that operating costs per ton of acid 
can be materially lower for the platinized catalyst than 
for vanadium, because a plant of the same size can pro- 
duce 25 to 40 per cent more acid. The only additional 
expense of any importance would be that for the larger 
quantity of brimstone burned. As a result of the 
greater activity of the platinized catalysts, it is estimated 
that their use would cut total costs about $1 per ton of 
100 per cent acid, a really remarkable saving, as can be 
seen from the brief discussion on costs that has been 
given. There would, of course, be a further saving in 
the lower cost of platinized masses. 
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Applying Diffusion 


To Drying Porous 


N THE drying of porous solids by evaporation of the 

liquid from surfaces of solids, using air currents to 

effect the evaporation, Sherwood (/nd. Engr. Chem. 
Vol. 21, 12, 1929) has developed a theory, with experi- 
mental confirmation, showing three possible distinct 
stages in the drying process. Badger and McCabe (Ele- 
ments of Chemical Engineering, McGraw-Hill, 1931) 
give a condensed discussion of this theory. The stages 
are shown graphically in an accompanying diagram and 
may be briefly distinguished as follows: 

1. A constant drying rate period, during which the 
surfaces remain completely wet, the rate of evaporation 
being the same as that from a free liquid surface of con- 
stant area. Constant air velocity, direction, humidity, 
and temperature are assumed. 

2. A first falling rate period, during which there is a 
falling off of wetted surface, the rate being directly 
proportional to the fraction of surface, which is wet. 
This rate may also be considered to be roughly propor- 
tional to the average liquid concentration in the solid. 
Plotting drying rate against average liquid concentration, 
as in Fig. 1, this falling rate period may be represented 
by a sloping straight line. This rate decreases linearly 
until the liquid concentration at the surface has reached 
equilibrium with the vapor concentration in the air and 
further decrease of concentration in the surface layer 
is not possible. 

3. A second falling rate period, during which the 
liquid evaporates from the surface as fast as it can get 
there by diffusion from the interior of the solid. During 
this, period the liquid concentration of the surface layer 
remains constant at the equilibrium value. The general 
shape of the curve for this stage is shown in Fig. 1. 

In working out equations for the diffusion period, or 
second falling rate period, during the drying of the slab, 
some of Sherwood’s assumptions are: (a) that the liquid 
concentration is uniform throughout the solid at the be- 
ginning of this stage; (b) that the evaporation takes 
place at the surface and that the surface resistance to 
vapor diffusion may be considered negligible ; i.e., that the 
liquid concentration at the surface falls to the equilibrium 
value immediately at the start of this stage of the drying. 
In the following discussion, 


( the liquid concentration in the solid at any location 
at any time, in pounds of liquid per cubic foot of 
solid; a variable with respect to time and location 
in the solid 

C the initial uniform liquid concentration, in the same 
units; a constant 


( the equilibrium liquid concentration, in the same 
units; a constant for air of constant humidity and 
temperature, as assumed in this paper. 
free liquid concentration at any point at any time 
initial uniform free liquid concentration 


” time in hours 
Based on an interim paper of the American Institute of Che 
ical Engineers, dated Aug. 1, 191! 
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Calculations 


Solids 


By ALBERT B. NEWMAN 


Professor of Chemical Engineering 
Cooper Union 
New York City 


e = base of the natural system of logarithms. 


Cs) f =e 
k = diffusion constant, or diffusivity, in square feet per 
hour. 
W = average liquid concentration in the solid at any 


time; a variable with respect to time but not with 
respect to location in the solid. 
a = radius of a sphere or cylinder, the half-thickness of 
a slab, or the half-thickness*of a rectangular shape 
in the x-direction, in feet. 
b,c = the half-thickness of a rectangular shape in the y- 
and s-directions, respectively, in feet. 


If evaporation takes place only at the two opposite 
faces of the slab, the differential equation for diffusion is 
sc oC 
56 =F 
normal to the slab faces. If the mid-plane between the 
two faces is chosen as +0, the solution of the differen- 
tial equation is 


,in which x is the distance in the direction 


G ( 1 4 wx T 3 
=-—| cos—exp ke 
C.—C1 « 2a 2a 
l 3x r\* 
cos exp 9ke 
3 2a 2a 
l Sax r \* 
+ — cos exp 25ke 
5 2a 2a 


the right-hand side of which will be called Series A. 

By substituting any value of « between a and —a, any 
value of 9, and the known value of C,—C, a numerical 
value may be computed for the free liquid concentration. 
C—C,, at the location and time so chosen. Ordinarily, 
it is more useful to know the average free liquid con- 
centration throughout the slab at some desired time. 
This may be calculated by substituting for 6 in the 
integrated equation 


WC, 8 ko\/r\? 
E.= = exp 
CC if’ a? /\2 
>\ 
l ke g\° 
+ exp 9 - 
9 a? /\2 
1 ke r\* 
+— exp 25 -Ht-—]) J+ 
25 a*/\2 


This equation is given by Sherwood and by Lederer 
(Zeit. angew. Chem. Vol. 37, p. 750, 1924), and the 
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right-hand side will be called Series A’. For any given 
slab thickness and diffusivity, the numerical values of a 
and k could be substituted in the equation, and it could 
be solved for E, by substituting various values of 9. 
Thus a curve of EF, vs. 6 could be plotted for any par- 
ticular slab thickness and diffusivity. However, a 
single curve which may be used for any diffusivity and 


. nt, Ciena 
slab thickness has been plotted as E, vs. —; . This is the 
a? 


upper curve of Fig. 2, and the data for constructing the 
curve are given in Table I. 

If evaporation takes place only at the four long faces 
of a rectangular bar, the ends being sealed, the equation 


ec . &C : ; — 
-k({—>3 += 5). It the linear axis of the bar 
(#6 + dy? 


is taken as xo and y=<a, it can be shown that 
c—C, 
— = (Series A) (Series B). 
C.—C, 
in which Series B is identical with Series A except for 
the substitution of y for + and b for a. Using this equa- 
tion by making proper numerical substitutions, one can 
calculate the concentration at any time and position in 
the bar. The average concentration throughout the bar 
at any time can be found by the use of the integrated 
equation given by Lederer and derived independently by 
the writer: 

WC, 
E=E,E,= = 

CoC: 
By multiplying together the values of Eq and EF,» read 
from the slab curve of Fig. 2, corresponding to the calcu- 


(Series A’) (Series B’). 


whe the value of E for the bar is 


obtained. If the bar is made of laminated material and 
the different diffusivities in the «- and y- directions are 
known, these values may be substituted. 

If evaporation takes place at all six faces of a rec- 
tangular parallelopiped (brick shape), the differential 

— es * ~~, FC, eo . 

equation is .— = k (= + dy" + *). If the center 
point of the shape is taken as the origin or coordinates, 
: = =(Series A) (Series B) 
Cbs 
(Series C) in which Series C is identical with Series A 


k6 
lated values of 2 and 


it can be shown that 


Table I—Data for Constructing Curves on Fig. 2 


Ea. bs c E, Es 

ke 
Slab Cylinder Sphere 

a2 
0.005 0.922 0.843 0.774 
0.01 0.890 0.784 0.690 
0.02 0.839 0.698 0.579 
0.03 0.805 0.640 0.500 
0.04 0.773 0.588 0.440 
0.05 0.749 0.548 0.396 
0.06 0.725 0.512 0.352 
0.08 0.680 0.450 0. 280 
0.10 0.643 0.394 0.226 
0.15 0.562 0.292 0.139 
0.20 0.497 0.219 0.084 
0.25 0.440 0. 168 0.052 
0.30 0. 388 0.122 0.03) 
0.40 0.298 0.0684 0.012 
0.50 0. 236 0.0384 0.0043 
0.60 0.184 0.0215 0.0016 
0.70 0.144 0.0121 0.0006 
0.80 0.113 0.0068 0.0002 
0.90 0.088 0.0049 0.0001 
1.00 0.069 0.0021 0.0000 
1.50 0.020 0.0001 
2.00 0.0058 0.0000 
3.00 0.0005 
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except for the substitution of ¢ for « and C fora. Using 
this equation, one can calculate the concentration at any 
point in the shape at any time. The average concentra- 
tion throughout the shape at any time can be found by 
use of the integrated equation 

wW—C, — , , : 
E=E,E,E.= = (Series A’) (Series B’) (Series 

C.-C, 
C’), also given by Lederer and derived independently bv 
the writer. The value of E is found by multiplying to- 
gether the three E- values read from the slab curve. 

The shapes considered in the foregoing treatment all 

had an even number of faces exposed to evaporation. In 
the case of the slab with only one face exposed, the bar 
with three faces exposed and the brick shape with five 
faces exposed, the average free liquid concentration at 
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Lb. Free Water per 100 Lb. Dry Solid 


Fig. 1—Diagram Showing the Stages of Drying 
(Badger and McCabe) 


any time will be the same as that of the shape with twice 
the dimension normal to the protected surface and with 
the even number of faces exposed. Thus, for a slab 
with one face exposed, the average concentration at any 
time will be the same as that of a slab of twice the thick- 
ness but with both faces exposed. 

Using polar coordinates, r being distance from the 


= Se ae fre 
center, the differential equation is = k 4 


; 54 sr? 
2 <) 
ror J 


The radius of the outside of the sphere being a, 
the solution of this equation is 


& Cc; 2a nr /x\* 
= sin — exp ke 
( C; rr a a 
| 2er r\* 
sin —— exp tke 
2 a a 
l 3ar r\" 
+ sin exp 9ke 
3 a a 


the right-hand side of which will be called Series S. 
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Fig. 2—Chart for Calculating Drying Times for 
Different Shapes and Dimensions 


any particular radius, r, and time, 6, the numerical val- 
ues may be substituted, and the equation may be solved 
for a corresponding numerical value for the concentra- 
tion. The average concentration at any desired time may 
be obtained by solving the integrated equation, given by 
Lederer, and derived independently by the writer 


W OF 6 ke l 
Ei = = exp wr? |+ —exp 
C.—C, x? a’ + 
k@ ] ke 
a r? }+ exp 9 7? I+... 
a* 9 a’ 


the right-hand side of which will be called Series S’. By 
a* ; 
against i in the case of the slab, the low- 
est curve in Fig. 2 is obtained and the numerical values 
for the construction of the curve are given in Table I. 
For the case of the cylinder with evaporation only from 
the convex surface, the ends being sealed against evapo- 


- i lal aiid dC (Geto 
ration, the differential equation ts 5 k we rs =) 

The solution of this equation leads to the use of Bessel 
functions, an explanation of which would require too 
much space for inclusion. Lederer suggests that the 
cylinder be treated as a rectangular bar with each side 
equal to the diameter of the cylinder, but this is obvi- 
ously an approximation. The writer has derived the 
exact integrated equation for the cylinder: 


plotting FE, 


W—C l ke 
E,= = 4 exp R;? 
Ca Cc} R,? a* / ; 
] ka 
+ exp R,’? | + 
ay a* 


in which the R’s are the roots of the Bessel function 
Jo(*)=O. The first 40 R’s are given by Gray and 
Mathews (Treatise on Bessel Functions, 2d edition, 
MacMillian), but the first ten are sufficient for many 
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purposes, and are given in Table Il. The mddle curve 
of Fig. 2 gives the values of E, corresponding to values 


- kO. , - ; , 
ot — im the above equation. The right-hand side of the 
a: 


above equation will be called Series Rk’. 
For the case of the cylinder with evaporation at the 
convex surface and the two plane ends, the differential 


_ OC ° ., + , : 
equation is 56 - ( 4 + - + FS). in which 


or? rd) 


y is the distance along the axis. The integrated equation 
is 

W—-C, 
E=E,f = (Series B’) (Series R’) 


Ge C; 
The value of E is found by multiplying together the ordi- 
nates on the slab curve and cylinder curve corresponding 
radial direc- 


ko . ae 
to for the y-direction and for the 


52 
tion, the proper values of k and of the dimension being 
used. For the cylinder with convex surface and one end 
exposed, the average concentration at any time will be 
the same as that of a cylinder of twice the length but with 
both ends exposed. 

A slab of brick clay 1 in. thick, with the four thin 
edges coated to prevent evaporation, and with the two 
large faces exposed, was dried by a current of air at 
room temperature. The initial moisture content was 
27.3 per cent and the equilibrium moisture content was 
3 per cent. The slab dried at a constant rate down to 
16.5 per cent moisture. All percentages are on the wet 
basis. Analysis of the data showed that diffusion con- 
trolled the drying rate from 16.5 per cent to 3 per cent. 
In 254 minutes, the moisture content dropped from 16.5 
per cent to 7.5 per cent. Under the same drying condi- 
tions, to what final average per cent moisture would the 
following shapes and sizes made up from the same clay 
dry in 40 hours, the initial moisture content being 16.5 
per cent in each case? 

(a) A brick shape, 9x4.5x2.5 in.? 

(b) A solid sphere, 9 in. diameter ? 

(c) A solid cylinder, 9 in. diameter and 9 in. long, two 
ends and convex surface exposed ? 

(d) The same cylinder, with one end resting on an 
impervious surface, the convex surface and other 
end being exposed ? 

Equations and curves are worked out on the basis of 
concentrations expressed as weight of liquid per unit 
volume. In many cases, such as this example, it is more 
convenient to express concentrations as weight of liquid 
per unit weight of dry solid. If shrinkage is neglected, 
the weight of dry solid per unit volume will be the same 

. » W—C, 
ratio E= Ce, 
the same, whichever units are used, both numerator and 
denominator being effected to the same extent by the 
conversion factor. Badger and McCabe have utilized 
this idea in their slab problem. Taking the diffusion 
period of the slab experiment, and converting the mois- 
ture percentages to the basis of pounds of water per 
pound of dry clay, 


at all stages of drying, and the will be 


Total initial moisture content = 16.5/83.5 = 0.1976 

Total final moisture content = 7.5/92.5 = 0.081 1 

Equilibrium moisture content = 3/97 = 0.0309 
W—C, _0.0811—0.0309 _ 


0.3, and, from the slab 


a C; —0.1976—0.0309— 
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curve (Fig. 2) one finds, corresponding to E=0.3, 
k6/a"=0.4, where a=half slab thickness, 9=time in 
hours and k=diffusivity in square feet per hour. 
Substituting these values, 
/0.5\? / 60 
k= (0.4) — — }=(0.000164 ft.” hr. 
12 254 
For the 40-hour drying periods proposed for the various 
shapes, 
ke= (0.000164) (40) =0.00656 
(a) In the case of the brick shape, the dimensions are 
0.375x0.1875x0.10417 ft. 
ke 0.00656 
_= —~=0.0467; £,=0.76 (from chart) 
a (0.375)? 
k@ 0.00656 
— =——_— =0.1865; E,=0.51 
b> = (0.1875)? 
ke 0.00656 
=—— —=0.6045; E,=0.18 
C2 (0.10417)? 
For the brick shape, 
E=E,E,E, =(0.76) (0.51) (0.18) =0.07, 
and since 
W—C, W—C, 
E= = =().07 
C.—C, (0.1976—0.0309) 
W =C,+-0.07 (0.1667) =0.0309+0.0117 =0.0426 
1.0426 
= (0.4086 or 4.086 per cent final average moisture. 
1.0426 
(b) In the case of the solid sphere, a=4.5/12=0.375 
it 
‘6 0 00656 
= =(0.0467; E.=0.42 (from chart) 
a? = (0.375)? 
W=C,+0.42 (0.1667) =0.0309+0.0700=0. 1009 
0.1009 
= (0.0916 or 9.16 per cent final average moisture. 
1.1009 
(c) In the case of the solid cylinder with all surfaces 
exposed, 


a=radius =4.5/12=0.375 ft. 
b=halflength =4.5/12=0.375 ft 
kh =k - 

—_—= — 0.0467 
a” b- 


Corresponding to this abscissa, we read off the ordinates 
on the cylinder curve and the slab curve, respectively, and 
find -,—0.56; 





Table Il—Roots of Bessel Function Jo(x) = 0 


n Rn n Rn ‘ 
2. 4048 6 18.0711 
2 5.5201 7 21.2116 
3 8.6537 8 24.3525 
4 11.7915 9 27.4935 
5 14.9309 10 30. 6346 


E, =0.76; and, since E, =£, E =(0.56) (0.76) =0.426 
W =C,+0.426 (0.1667) =0.0309+0.0710=0.1019 
0.1019 
= 0.0925 or 9.25 per cent final average moisture. 

1.1019 

(d) In the solid cylinder, with one end protected, the 
final average moisture percentage will be the same as that 
of a cylinder of twice the length, but with all surfaces 
exposed, or b=0.75 ft. Following the same procedure 
as under (c), one finds 


E=E,E,=(0.56) (0.89) =0.498 


W =0.1139, giving 10.22 per cent final average 
moisture. 


A simple change of definitions makes all of the fore- 
going equations directly applicable to problems of tem- 
perature distribution and average temperature in bodies 
of the shapes considered. The cases of temperature 
distribution have been completely presented by William 
son and Adams (Phys. Rev. Vol. 14, p. 99, 1919). The 
new definitions are: 


c = temperature at any location at any time. 
Co = initial uniform temperature. 
ci: = new temperature at the exposed surfaces 
w = average temperature at any time. 
C = mean specific heat over the temperature range 
D = density of the solid. 
K = mean thermal conductivity of the solid. 
— CD = thermal diffusivity — area/time 


Inasmuch as the ratios used in the equations involve 
temperature differences, any temperature scale may be 
chosen as long as consistent units are used throughout. 

The new equations for determining average tempera- 
tures may find direct application in the heating and cool- 
ing operations of heat-treatment of metals and alloys. It 
should be noted that the equations can be used either for 
cooling or for heating. In other works, c; can be either 
greater or smaller than c, and the values of c and w wil! 
adjust themselves accordingly. Inasmuch as the resist- 
ance due to surface films is not considered in the mathe- 
matical derivations, the equations should be used only for 
purposes of approximation ; there are no physical means 
of maintaining a solid surface at precisely a given tem- 
perature while the other parts of the solid are varying in 
temperature. 
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Electrolytic Hydrogen With the 


Pechkranz Electrolyzer 


By R. T. ELWORTHY 


Technical Director 
ndustrial Processes Development, Ltd 
Kimaston, Ontario, Canada 


URING the last decade, one of the outstanding 

features in chemical technology has been the 

development of processes involving gaseous reac- 
tions. The manufacture of synthetic ammonia and of 
synthetic alcohols, and the production of hydrogenated 
fats and oils have become major industries. In all these 
processes hydrogen constitutes one of the most im 
portant materials. 

Although there are many methods of producing 
hydrogen, greatly varying in cost, purification usually 
is essential, and what is gained by lost cost production 
generally is lost in the expense of purification. The 
production of hydrogen by electrolysis is the only method 
in which purification is not necessary, as gas analyzing 
99.5 to 99.9 per cent hydrogen is readily obtained. 

Although the electrolysis of water as a means of 
obtaining oxygen and hydrogen has been established on 
a commercial basis for many years, there have been 
few outstanding improvements in apparatus since the 
early cells of Garuti and Pompili, Schuckert, and the 
International Oxygen Co. Most of the original com- 
mercial cells were of the filter-press type, but this form 
has been superseded in recent years by the tank-type cell. 
However, the filter-press type cell has many advantages 
and the most widely employed electrolytic oxy-hydrogen 
generator in Europe today—the Pechkranz electrolyzer 

is of this type. The main objections to the older filter- 
press electrolyzers were the difficulty in preventing 
leakage of electrolyte and the greater trouble in dis- 
mantling to replace defective diaphragms. These 


Battery of Pechkranz Electrolyzers Showing Filter-Pres: 
Type Construction 








Battery of Pechkranz Electrolyzers From Reservoir End 


troubles have been rendered non-existent in the Pech- 
kranz electrolyzer, on account of the employment of 
perforated nickel sheet diaphragms in place of asbestos 
and because of the efficient method of packing adopted. 


Electrolyzer Construction 


Pechkranz electrolyzers somewhat resemble large 
filter presses, as will be evident from the illustrations. 
They consist essentially of a series of cells, each formed 
by two circular electrodes separated by a porous dia- 
phragm cemented in a circular frame. The several 
electrodes and diaphragm frames are bolted up tightly 
between two strong cast-iron end plates which them- 
selves constitute the end electrodes. The main support 
of the apparatus is formed by the base of the end 
plates, while further support is given by a certain num- 
ber of the electrodes which bear by means of insulated 
rollers on the lower tierods. At one end of the unit are 
two reservoirs in which the oxygen and hydrogen are 
separated from the foam of electrolyte. Here the gases 
are washed, distilled water is added to the electrolyte, 
and the electrolyte is cooled prior to recirculation. 

The electrodes usually are about 6 ft. in diameter and 
an electrolyzer consisting of, say, 110 cells is about 25 ft. 
long. Its weight empty is about 30 tons. 

Electrodes are made of sheet iron, thickly nickel plated 
on the anode side. At the top are two holes coinciding 
with two similar holes in the diaphragm frames. When 
the electrodes and diaphragms are pressed together, 
these holes form channels running the length of the 
electrolyzer, one carrying off hydrogen and the other 
oxygen to the respective gas washers. Corresponding 
openings in the bottom of the electrodes allow for the 
return circulation of the electrolyte. 
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One of the special features of the Pechkranz elec- 
trolyzer is the employment of a metallic diaphragm, com- 
posed of a sheet of pure nickel perforated with exceed- 
ingly fine holes, less than 0.004 in. in diameter. There 
are 5,000 to 6,000 perforations per square inch. These 
diaphragms, made by a special process, are strengthened 
by a number of crossbars attached with pure nickel 
rivets, and are cemented in circular iron frames. They 
are absolutely proof against deterioration or attack by 
hot alkali and, unlike asbestos diaphragms, which swell 
and thicken after a time, their porosity increases with 
use. The nickel sheet itself takes no part in the passage 
of the current, which is conducted solely through the 
columns of electrolyte filling the perforations. 

Packing between the electrodes and the diaphragm 
frames is composed of plaited mineral fibers impregnated 
with a special unsaponifiable hydrocarbon. Leakage of 
electrolyte, which has hitherto been a constant nuisance 
in filter-press type cells, is entirely absent. 


Reservoir Construction 


The two reservoirs placed at one end of the cells are 
made of welded iron plate and each consists of three 
sections, including the gas separator, gas washer, and 
electrolyte cooler. Each reservoir is about 6 ft. in 
height, 5 ft. wide, and 4 ft. in breadth, standing 5 ft. 
from the ground level. The foam of electrolyte and 
gas passes from the collecting pipes into the middle sec- 
tion, where the gas separates and bubbles up through 
distilled water in the top section, By this means all 
traces of electrolyte are removed. The electrolyte runs 
into the lower section, where it is cooled by contact with 
a bank of pipes through which cooling water is circu- 
lated. It then passes back to the cells. The distilled 
water drops into the electrolyte and the washed gases 
pass out through the delivery pipes and are conveyed to 
the point of use. 

As the electrolyte has the optimum conductivity at 
about 80 deg. C., the apparatus yields its best output at 
this temperature. This is readily controlled by means 
of the cooler and makes for great flexibility in opera- 
tion. A supply of warm water from the cooler also 
is made available for heating buildings or for supplying 
the distilled water apparatus. The make-up water is 
provided as a constant stream of distilled water flowing 
into the washer. The maximum distilled-water con- 
sumption is 7.5 gal. per 1,000 cu.ft. of hydrogen, and 
it frequently approximates in practice the theoretical 
consumption of 5.0 gal. 

The reservoirs are grounded and there is no pos- 
sibility of electrolyte corrosion in the tanks or piping. 
The gases also leave the apparatus at earth potential, 
thus avoiding any possibility of ignition even if the gases 
were mixed. 

A solution of 25-per cent caustic potash in distilled 
water is employed as electrolyte. Potash is chosen in 
preference to caustic soda, on account of its higher con- 
ductivity, especially at low temperatures. The elec- 
trolyzers, therefore, take up their normal charge much 
more rapidly after a long shutdown, during which the 
electrolyte has become quite cold. 

Because of the small size of the Pechkranz elec- 
trolyzer, as compared with tank-type cells of equivalent 
output, the saving in cost of potash for the initial filling 
is considerable. The loss from leakage is nil and the 
loss by formation of carbonate is practically negligible, 
since the electrolyte does not come in contact with air, 
as it does in a tank-type cell. 
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Purity of the hydrogen produced is 99.5 to 99.9 per 
cent, and of the oxygen 98.5 to 99.0 per cent, without 
any further purification process. 


Electrical Characteristics 


Pechkranz electrolyzers can be operated at from 2 


to 2.5 volts per cell, and up to 150 cells can be built up 
in one electrolyzer. Units can be connected in series or 
in parallel, depending on the voltage and source of 
supply of the direct current. For small installations 
motor generators are commonly used, while mercury-arc 
rectifiers have proved satisfactory where large blocks 
of power are available and a number of electrolyzers are 
installed. Thus two units of 140 cells each in series can 
take 700 volts and up to 2,500 amp. Each unit will 
absorb 875 kw. and yield over 5,500 cu.ft. of hydrogen 
per hour, measured at 20 deg. C. and 760 mm. pressure. 

On account of the great flexibility of the Pechkranz 
electrolyzer, it is possible to supply batteries working at 
very different efficiencies. The cost of a unit naturally is 
related to the number of cells making up the unit. 
Where power is expensive, it is better to install an elec- 
trolyzer, or a battery of electrolyzers, with a-high out- 
put—for example with a consumption of 127 to 140 kw. 
per 1,000 cu.ft. of hydrogen. The initial cost will be 
greater but the operation costs will be less than with 
higher power consuinption. On the contrary where 
power is cheap, an electrolyzer consuming 150 to 170 kw. 
per 1,000 cu.ft. of hydrogen should be selected. 

The number of working hours per annum also is an 
important factor in the choice of the most suitable in- 
stallation. The most economical solution is furnished 
by choosing an installation for which the sum of the 
amortization charges and the annual power cost is the 
lowest. 

Another advantage of the Pechkranz electrolyzer is 
that even if a high-efficiency unit is installed, and for 
some reason it is desired to augment the hydrogen out- 
put, the electrolyzer can be overloaded up to 70 per cent 
or more without harm. 

There are still other features which make for low 
operating costs and low fixed charges. The floor space 
occupied by a battery of Pechkranz electrolyzers is 
several times smaller than that required for an equivalent 
installation of tank-type cells. Together with ample 
allowance for passageways, the space required is about 
65 sq.ft.per 100 kw. Substantially constructed buildings 
are not essential, for, on account of the small cooling 
surface, the surrounding air temperature is not an im- 
portant factor in operating efficiency. Because of com- 
pactness and ease of operation, supervision is reduced to 
a minimum and one man can easily control 40 to 50 
electrolyzers. 

Installations 


There are a number of installations of Pechkranz 
electrolyzers in Europe, all of which have been success- 
fully operating for several years. The most noteworthy 
installation is that at Notodden, in Norway. It com- 
prises over 300 electrolyzers, absorbing altogether about 
108,000 kw. These are erected in a six-story building, 
each floor of which has an area of only 21,000 sq.ft. 
and contains 48 to 54 electrolyzers. 

During the last year an installation of Pechkranz 
electrolyzers has been erected at the large synthetic 
ammonia plant of the Consolidated Mining & Smelting 
Co. This battery of 14 units is capable of absorbing 
6,500 kw. Other smaller installations are now in course 
of erection or under consideration 
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The Railroads’ Problem— 
Is There an Engineering Solution? 


By CHARLES W. CUNO 


Consulting Chemical and Metallurgical Engineer 
Industrial Bureau, Industrial Club of St. Louis 


Y ITS RECENT DECISION the Interstate Com- 

merce Commission shows a manifest desire to solve 

at least partially the situation for the railroads and 
at the same time satisfy as great a part of the public as 
possible—but nothing more. It is truly a compromise 
measure, admittedly of a temporary nature. 

In exempting farm staples and placing the burden 
almost entirely on industrial raw materials’ and fin- 
ished products it leaves us with the unsatisfied impres- 
sion that nothing constructive has been accomplished, that 
the increases made are still based on the fundamental 
fallacy, “what the traffic will bear,” and that the railroad 
problem has still to be solved. 

The situation also brings to light that which we have 
suspected for a long time, which is that railroads in the 
mad scramble for “tonnage” have been hauling some 
classes of freight at a loss. We can even go further and 
state without much fear of contradiction that the greater 
part of this unprofitable traffic has arisen through the 
scramble for tonnage in competition with other common 
carriers such as steamships, lake and river carriers. A 
reasonable cooperation with other forms of conveyance 
(as has been forced on the railroads by the Dennison 
bill) has demonstrated that such rail-river traffic has 
resulted in greater net profit to the railroads, due to 
increased profitable tonnage and partial transfer of un- 
profitable tonnage to barge lines, where it belongs. 

No doubt, under present conditions the majority of 
railroads have not made sufficient profit, but the only 
two remedies that their executives seem to consider are 
either a rise in rates or a cut in wages. Perhaps a larger 
percentage of railroad revenue goes to wages and salary 
than in any other industry; certainly a consideration of 
safety and efficiency hardly warrant any further reduc- 
tion in equipment costs. 

The effects of a reduction in wages can be predicted. 
Chey involve such problems as reduction in efficiency, 
dissatisfaction among employees and even strikes with 
their accompanying hazards, loss in time and destruction 
of property. 


HAT, on the other hand, will be the effect of any 

rise in freight rates? Railroad freight revenue 
may be roughly divided into two groups: local, short 
haul or intrastate, and long haul or interstate. The first 
class is fast disappearing because of truck competition. 
Many railroads have already lost to trucking companies 
from 50 to 75 per cent of this lucrative form of traffic. 
The reasons tor this are: (1) factory to store-door de- 


——— 


‘For a complete list see Chem. @ Met., page 675, November, 
1931. 
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Process industries must pay at least $50,000,000 a 
year, or 40 per cent of the $125,000,000 promised 
to the railroads under the original plan proposed 
by the Interstate Commerce Commission. Petro- 
leum, coal and coke, ores and concentrates, pulp- 
wood, phosphate, sulphur, and fertilizers must 
carry the brunt of this penalty for inefficiency on 
the part of some of the carriers. To find out 
what this is going to mean to our industries— 
and to the railroads themselves—is the purpose 
underlying Dr. Cuno’s study and appraisal of this 
whole situation.—The Editor. 


livery, (2) a saving of time on account of delays caused 
by switching at both ends of railroad, and (3) in most 
cases a saving of one-third to one-half the cost of trans- 
portation. It is reasonable to suppose that 6 to 10 per 
cent increase in this class of rates would tend to throw 
an additional 20 to 30 per cent of this short-haul traffic 
to the trucks. As road building has progressed and truck 
operation has become more efficient the radius of regular 
truck service on practically express schedule has in- 
creased from 25 miles in 1925 to 150 in 1931. 

The long haul of the railroads has had competition 
chiefly from river, lake, and ocean carriage. That this 
competition has been material can be seen by the follow- 
ing facts: (1) that in normal times over 55,000,000 tons 
of iron ore alone is handled by the Great Lakes steam- 
ships even in a single season; (2) that nearly 33,000,000 
tons of ore and fuel is handled on the Allegheny and 
Monongahela rivers to serve the Pittsburgh district, and 
(3) that the Mississippi River barge traffic continues to 
grow. Practically all of the greater industrial cities of 
the United States are either seaports on the Atlantic or 
Pacific ocean, lake ports on the Great Lakes, or river 
ports on the greater Mississippi waterways. 

As long as freight rates are made on the basis of 
“what the traffic will bear” instead of cost per ton mile, 
there will continue to be dissatisfaction among shippers 
and an endeavor to better these arbitrary rates by other 
means of transportation. If, on the other hand, rail- 
roads cannot transport commodities more efficiently* than 
any other form of transportation, then there exists no 
further excuse for their operation. On this question the 
Commission comments pointedly as follows: 

But in this instance the distrust in railroad securities inspired 
by the effects of depression has been much accentuated by the 
rather sudden awakening to the fact that the railroads are now 
faced by serious competition from other largely new and develop- 
img means of transportation. 

Again: 

However sympathetic one may be with the plight of the rail- 

roads and their need for additional revenue, such sympathy can- 


*The factors of efficiency in railroad freight transportation are 
cost, time, and care in handling. On the other hand, in pas- 
senger —e they may be stated as cost, time, comfort, 
and safety. 
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not with benefit to anyone be carried out to the point of a refusal 
to recognize and face facts. The facts set forth show beyond 
question that there are elements of plain peril to the railroads 
in such an increase in freight rates as they propose at the present 
time. 


The chief dangers are that at a time when transportation costs 
are of vital consequence to every industry it will stimulate new 
competitive forces already rapidly developing ; that it will alienate 
or impair the friendly feeling toward the railroads on the part 
of the people of the country which is essential to adequate 
legislation for their protection, and the proper regulation of all 
forms of transportation in the public interest, and that it will 
disturb business conditions in an already shell-shocked industry, 
and accelerate the tendency toward a localisation of production. 


The industrialist divides railroad freight transportation 
into transportation of fuel, transportation of raw mate- 
rials, and transportation of finished products. By such a 
classification we can readily visualize the inroads that 
other forms of transportation have already made on each 
class. 


ELL-DISTRIBUTED coal areas in the United 

States have shortened considerably the average hau! 
to consuming centers. Over three-fourths of the cities 
above the 100,000 class have coal rates of less than $1 
per ton from the nearest source of fuel. About 97,000 
miles of pipe lines, about one-half of which are major 
trunk lines, transport crude oil, gasoline, and natural gas 








In the transportation of finished products, we likewise 
must see a number of changes, all of which make for 
ultimate reduction of the revenue to the railroads. The 
trend to decentralization of industry, already well started, 
will receive an added impetus with greater freight differ- 
entials between points of production and consumption. 
New plants will spring up. Locations which formerly 
found themselves unable to compete will find that a 10 
per cent increase in freight will put them in the running. 
The result: shorter hauls and less haulage for the rail- 
roads. 

Restating the situation in a more abstract way, three 
values are added to raw material in its travel to the 
consumer in the form of finished product. The first of 
these may be called form value, in which labor, power, 
and machinery actually transform the raw material or 
materials into finished products. The second may be 
termed place value, such as the services performed by the 
railroads, trucks, steamships, barges, pipe lines, electric 
lines, etc., in transporting all material from the place of 
origin to the point of consumption. The third is time 
value, such services as are performed by storage and 
warehousing companies, brokerage houses, jobbers and 
even the retailer who spreads, for instance, your yearly 
consumption of 100 lb. of butter over 52 weeks. It is 
clearly evident that the last two are not fundamental to 
the actual production or form value, and any curtailment 
of the actual cost put upon the goods because of such 
services, does not decrease its actual (or social) value to 
the consumer. Conversely, any increase in labor, power. 
or machinery put on raw material may better the form 
value of any article and enhance its real value to the - 
consumer, but an increase of distance between the origin 
of goods and the consumer (a 
6 to 10 per cent increase in tariff 
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serve both the industrial 
and domestic demand tor 
power has replaced the use of some 65,000,000 tons of 
transported coal per year. 

In chemical and metallurgical industries we see in- 
creasing use of ocean, lake, and barge-line service in the 
transportation of such raw materials as iron ore, pyrite, 
bauxite, barytes, gypsum, sulphur, etc., the total yearly 
tonnage being well over 100,000,000. Many of the large 
companies have seen fit to operate their own steamship 
and barge-line equipment for more economical long hauls. 
On short haulage also, many companies operate their own 
railroads from source of raw material to plant. In some 
of the mining districts even the above-ground steam rail 
haulage has been abandoned for underground electric 
haulage, the claim being that this is more economical. 
In one such company alone the tonnage thus diverted 
from railroad haulage amounts to 5,000,000 yearly. An 
increase of 6 to 10 per cent on the present rates for 
hauling fuels will, therefore, tend only to increased use 
of oil. gas, and electric power. 


December, 1931 — Chemical & Metallurgical Engineering 
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In spite of the disappointing elements in the decision 
as handed down by the Interstate Commerce Commis- 
sion, we believe that the railroad problem can and will 
be solved. In justice we cannot concede to the railroads 
the right to a just return on their investments except on 
the same terms meted out to industries in general, which 
is only after applied engineering practice pronounces on 
the efficiency of the undertaking and its soundness from 
an engineering standpoint. Which means, concretely, a 
proper increment not on freight rates made according to 
“what the traffic will bear’ but on costs per ton-mile. 
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Solving Relative-Absolute 


Humidity Conversions 


By A. J. MONACK 


Dye partment of Ceramic Engineering 
Umiversity of Illinois 
Urbana, /ll 


N THOSE INDUSTRIES which employ humidity 

measurements there are two ways of expressing the 

quantity of moisture contained in air. Air condi- 
tioning engineers generally use the term, per cent 
relative humidity, which is the ratio of the actual weight 
of water vapor carried by a cubic foot of air, to the 
quantity carried by the same volume of saturated air at 
the same temperature. [Engineers in ceramic and other 
chemical engineering industries very frequently use the 
somewhat more logical expression, per cent absolute 
humidity, which is the ratio of the weight of water 
actually carried by a pound of dry air at a given tem- 
perature, to the weight carried by a pound of dry air 
when saturated at the same temperature. 

[It is possible to convert one set of units to the other, 
but a troublesome calculation is involved. 
Sutherland (Chem. & Met., July, 

1929, p. 426) have presented a con- 
version chart which is not entirely 
satisfactory, 


Lavine and 


since a_ subtraction 


Per Cent 


to temperatures between 32 deg. and 150 deg. F. are 
too close together for accurate use, and such a chart 
assumes immense proportions if a sufficiently large scale 
is used in plotting. 

It was necessary, therefore, to devise another method 
of plotting and it appeared that a graph of either relative 
or absolute humidity against temperature would give a 
satisfactorily open chart for ready use. Before attempt- 
ing to plot a chart it was desirable to find what the effect 
on H and R would be when the temperature was made 
212 deg. In this case p becomes 29.92, and when this 
is substituted in the first equation and R is made equal 
to 100 per cent, the value of H becomes indeterminate. 
When R is equal to 100O—A, with A always positive, sub- 
stitution in equation (1) shows that for any value of R 
except 100 per cent, H will always be zero at 212 deg. 

Using the second equation at 212 deg., with H equal 
to 100 per cent, we find R equal to 100 per cent; and 
when H is any per cent less than 100, for instance 








Table I—Conversion of Per Cent Relative to Per Cent Absolute Humidity 
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need for a more convenient chart o 0 0 0 0 0 0 0 0 0 0 ° 0 
. » alee 5 5.0 84.9 #47 «43 3.4 2.5 1.2 
mae the one <tr here. 10 29 #988 %94 82 7.7 7.0 oF 51 38 %@3 1.4 0.4 
; - , 0 
er cen relative ( j 15 14.9 14.6 14.1 12.4 10.6 7.9 3.6 
: t relative humidity, &, 20 199 19.6 19.0 16.8 15.7 14.4 12.8 10.8 82. 5.1 31 860.8 
may be converted to per cent abso- 25 24.9 24.5 23.7 4 ! 5 ig 3 a 13.9 - 6.7 
wT ‘ 30 29.8 29.4 28.6 25.6 24 4 2 8.4 «5.1 1.4 
lute humidity, 7, by means of the 35 348 344 «393.4 302 6 6 20 8 10.4 
formula : 40 39.8 39.4 38.4 34.9 33.2 31.1 26.2 24.4 19.3 12.5 7.8 24 
me 45 44.8 44.2 43.3 39.6 35.5 28.4 14.9 
50 49.8 49.4 48.4 44.6 42.7. 40.3 37.1 32.7. 26.7 17.7 11.2) 3.1 
19 97 . 55 54.8 54.3 53.2 49.6 45.1 37.3 20.8 
Bw —22:25 } R 1) 60 59.8 59.4 58.4 54.6 52.8 50.2 47.0 42.2 35.0 24.3 15.9 4.6 
_ rR \ 65 64.8 64.3 63.3 59.8 55.4 47.4 28.5 
79 97 70 69.8 69.6 68.6 65.3 63.4 61.3 57.9 53.2 45.7 33.4 22.7 7.4 
~ é 100 p 75 74.8 74.5 73.5 70.7 66.8 59.3 39.2 
80 79.8 79.7 79.0 76.4 74.7 73.1 70.2 66.0 58.9 46.1 33.4 12.0 
85 84.9 84.7 83.9 82.2 78.9 73.5 54.9 
“e S » parti: -essure 90 90.0 89.9 89.6 87.9 86.8 85.8 84.2 81.4 76.2 65.8 53.3 23.0 
where /p 1 the partial pressure of 8 Se So ee os os 3 =e 2-8 
water vapor in a saturated mixture 100 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
at a given temperature. To convert 
per cent absolute humidity, H, to 
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100—A (A always greater than zero), FR is again 100 
per cent. Hence for all values of H, R will remain 
equal to 100 per cent at 212 deg. F. 

Results of calculations using equations (1) and (2) 
appear in Tables I and II. For greatest convenience for 
constant use, perhaps the reader may find it preferable 
to plot a separate chart for each table. However, for 
less frequent use, two charts are likely to be somewhat 
confusing, and on that account only the one employing 
the data of Table II is reproduced here. It is ap- 
plicable equally for conversions from relative humidity 
to absolute humidity or from absolute humidity to 
relative humidity. This will be apparent from the illus- 
trations given below. 

The chart is the result of plotting per cent relative 
humidity against temperature for curves at intervals of 
5 per cent absolute humidity. Thus, any point on the 
chart has two dimensions of location: temperature and 
humidity ; but the latter may be expressed either as per 


cent absolute or per cent relative humidity. It is ex- 
pressed as per cent relative humidity when it is located 
with respect to the vertical coordinate system; and as 
per cent absolute humidity when located with respect to 
the curved coordinate system. Point A, for example, is at 
a temperature of 160 deg., 40 per cent relative humidity 
and 31.2 per cent absolute humidity. Use of the chart 
may be illustrated with point B. At 140 deg. F., what 
is the per cent relative humidity corresponding to 60 per 
cent absolute humidity? B is located at the intersection 
of the horizontal line for 140 deg., and the curve for 
60 per cent absolute humidity. Referring to its location 
in the vertical coordinate system, we find it at 65.2 per 
cent relative humidity. Conversely, a relative humidity 
of 65.2 per cent at 140 deg. necessarily represents 60 
per cent absolute humidity. In interpolating in the 
curved coordinate system, it should be noted that inter- 
polation must be carried out on one of the horizontal 
temperature lines just as it is in the vertical system. 


Conversion Chart for Per Cent Absolute and Per Cent Relative Humidity for Temperatures From 32 to 212 Deg. F. 


The chart is used for converting either per cent relative hu- 
midity to per cent absolute humidity, or per cent absolute 
humidity to r cent relative humidity. Its use is illustrated by 
points A and B. At a temperature of 160 deg. F., what is the 
per cent absolute humidity corresponding to a relative humidity 
of 40 per cent? Point A demonstrates this. It is located on the 
horizontal temperature line of 160 deg. at the vertical line, 40 
per cent relative humidity. Interpolating on the temperature line 


between the curves for 30 and 35 per cent absolute humidity, we 
find an absolute humidity of 31.2 per cent. 

Point B illustrates the reverse process. At a temperature of 
140 deg. F., what is the relative humidity corresponding to 60 
per cent absolute humidity? Point B, located at the intersection 
of the 140-deg. temperature line and the 60 per cent absolute 
humidity line, will be seen to represent a relative humidity of 
65.2 per cent. 
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~ Reapers’ Views 
AND ComMENTS 


Technolo gic Advances 
in Chromium Platin g 


To the Editor of Chem. & Met.: 

Sir—The July issue of Chem. & Met. contains an 
article, “How to Improve Durability of Chromium 
Plate,’ by R. J. Piersol, which contains several state- 
ments with which I do not entirely agree. 

He tells us that “ operating factors should 
be so controlled that it is possible to standardize on 15- 
to 30-minute plates "The great cost for addi- 
tional equipment needed in every chromium plant to 
increase the time of deposit to those figures would be 
prohibitive. Of what benefit would such an increase 
of time and cost be to the manufacturer or to the ulti- 
mate consumer? The time standards now in use allow 
the production of articles that wear splendidly and have 
as long a life as is needed. In the automobile industry 
the standard is that the chromium-plated parts shall re- 
tain their good appearance as long as the paint job on 
the car does. 

The author states that, “Even now many platers advise 
that chromium be plated directly on brass.” The ex- 
ample given is that of one who tried to plate chromium 
on plumbing fixtures, but that probably occurred in 1926 
or 1927. The writer has not heard of a plater trying 
to do that for several years, and diligent inquiry for 
this purpose has failed to find even one who advises it. 
In the early days of commercial chromium plating many 
of us experimented with various under-coatings for 
chiomium deposits, brass included, but we soon found 
the proper base for it and are today doing what has 
become standard practice: plating chromium on nickel. 

In consideration of \ariables of plating, the author 
writes, “These variables are interrelated. In opening a 
new plant these operating variables should be standard- 
ized to their optimum value for the particular article to 
be plated through the services of a man with comprehen- 
sive experience in chromium, rather than left to the hap- 
hazard trial and error method of a plater.” The plater 
does not do his work by a “haphazard trial and error 
method,” for the methods used by platers today are as 
scientific and accurate as the methods used in any indus- 
try where chemistry is a factor. The plater knows the 
chemistry of his work, knows how to analyze his solu- 
tions and keep them under perfect control. In short, 
the plater must know his stuff or he would not long hold 
his position. The American Electro-Platers’ Society has 
done much research work to elevate the art of plating 
to the scientific and efficient plane it occupies today. 

In the paragraph: “Once these standards are estab- 
lished, the operator should understand that he is subject 
to dismissal if he purposely attempts to experiment with 
these constants. This does not limit the ingenuity of the 
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An O pen Forum 


The editors invite discussion 
of articles and editorials 
or other topics of interest 
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plater, as his inventive activities may be usefully improv- 
ing the racking of the articles. Such military exactitude is 
not dogmatic, but it is necessary in order to obtain repro- 
ducible results.” The author is ambiguous. In one sen- 
tence he uses the term “operator” and in another “plater.” 
Naturally, the operator should not in any way interfere 
with the established practice of a plant, for his duties, as 
generally understood in shop practice, consist in doing the 
work assigned to him by the plater. The latter, having 
charge of the department, is held responsible for pro- 
duction both as to quality and quantity. The human 
element is the most important factor involved. Even 
under a full automatic system, an executive is needed to 
manage the plant, an executive who is capable not only 
of controlling the solutions but also of controlling the 
personnel and the production line and who can hold pro- 
duction costs at a minimum. Jos. H. HANSJOSTEN. 


C. M. Hall Lamp Co., 
Detroit, Mich. 


To the Editor of Chem. & Met.: 

Sir—In answer to Mr. Hansjosten’s comments it need 
only be said that from the standpoint of the consumer, 
chromium plate should have a durability of five years 
rather than the present life. It is unfortunate that any 
plater should be satisfied with the present durability of 
chromium, which as yet has not met the specification of 
the large manufacturer of automobiles. 

Commenting on this same article, an engineer who 
is chief of metal research in a leading refinery questions 
the statement that chromium fails when plated directly 
on brass. He says that fairly exhaustive tests in their 
laboratory fail to substantiate this view. Not only is 
there a difference of opinion as result of plating chro- 
mium on zinc alloys but many manufacturers today are 
plating chromium directly on brass and nickel silver. 

With the advent of chromium plating many of the 
large companies have been forced to place their plating 
department under the supervision of a technically trained 
engineer. The word plater is used as synonymous with 
operator as opposed to engineer. The purpose of the 
article is not to discuss the relative merits of a practical 
operating plater and a technically trained chromium en- 
gineer but rather to show the contrasting functions of 


each. Ropert J. PreRsov. 
State Geological Survey, 
Urbana, Il. 


CorRECTION: Through a transposition in captions, 
the two plants illustrated in the article by Miner L. 
Hartmann, “California’s Diatoms Supply a Wide and 
Varied Market,” appearing in the November issue of 
Chem. & Met., are incorrectly labeled. The plant on page 
652 is that of the Dicalite Co.; the one on page 653, that 
of the Pacatome Co. 


Chemical & Metallurgical Engineering — Vol.38, No.12 








CHEMICAL. 





Materials of Construction 


WERKSTOFFE: PHYSIKALISCHE  EIGEN- 
SCHAFTEN UND Korrosion. By Erich 
Rabald. Vol. I, General Data, Metallic 
Materials; Vol. II, Non-Metallic Ma- 


terials. Verlag von Otto Spamer, Leip- 
zig, 1931. 976 + 392 pages. Price, 
135M. 


N adjudging and reviewing a dic- 

tionary, the proper course, as alter- 
native to reviewing each word individ- 
ually, would no doubt be to approve or 
deplore the compiler’s nicety of selec- 
tion, to thrill or yawn at his fascination 
of style, and to compliment or lament 
the dramatic structure as a whole. The 
moral being that its usefulness day in 
and day out would become evident only 
in the course of daily use. 

Manifestly, the work here under con- 
sideration presents to its prospective 
purchaser and reader some of the 
dictionary’s problems. But while its 
content is just as varied and composite, 
it differs in being the first and only 
compendium on its subject. Certainly 
the engineering world has not been lag- 
gard in investigating corrosion, but up 
to this year no one had published any- 
thing so universal and comprehensive. 
Nor with the emphasis so heavily dis- 
tributed on physical as well as on 
actual corrosion properties. 

As might be expected, the author ap- 
proached his task from a wide back- 
ground of chemical industrial practice. 
In order to achieve exhaustive coverage 
of all possible problems, he has ar- 
ranged his work in three major divi- 
sions: general considerations, metals, 
and non-metals, the latter two being 
further subdivided according to ma- 
terials, and all of them supplied with 
thorough indexes. In order to achieve 
completeness of data, he has drawn 
heavily on such contemporary work as 
that ot Evans, Pollitt, Firth, the Bureau 
of Standards, several Americans and, 
of course, numerous Germans. Because 
compilation and selection had to play 
such a great part, the volumes are 
strongly documented throughout. 

Again faced with the dictionary-like 
aspects of the work, one can best judge 
its type of presentation through an ex- 
ample: Division, Metals; Section, Cop- 
per; Trade Forms: wire, sheet, etc., 
specification and weight tables, crystal- 
line structure, etc.; Corrosion Resist- 
ance: general, specific reagents, data 
and tables; Copper Coatings; Copper 
Alloys: brasses and bronzes (numerous 
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data on shapes, sizes, and corrosion) ; 
Copper-Nickel Alloys, physical con- 
stants, corrosion resistance, tables; 
Other Copper Alloys; references, 29 
pages; total, 120 pages. 

In this exhaustive fashion the author 
deals with all possible materials of con- 
struction, a treatment which was par- 
ticularly needed in the non-metallics 
section. Whether the book is soon 
translated or not, it goes without say- 
ing that it demands consultation wher- 
ever corrosion is a factor or wherever 
chemical apparatus is to be selected. 


Applying Chemical Mathematics 


INDUSTRIAL CHEMICAL CALCULATIONS. By 
O. A. Hougen and K. M. Watson. John 
Wiley & Sons, Inc.. New York City, 
1931. 502 pages. Price, $4.50. 


Reviewed by Barnett F. Dopce 


UCH of the space in the best 

known texts on the unit operations 
of chemical engineering is given over 
to a discussion of the underlying physi- 
cal and _ physico-chemical principles. 
Although most students will have had 
elementary courses in physics and physi- 
cal chemistry before taking up the study 
of the unit operations, the ground to be 
covered in these courses is so great that 
the treatment of any one subject must, 
of necessity, be rather superficial. 
Hence, teachers of chemical engineer 
ing have found it necessary first to 
review and then to treat in greater de- 
tail the most important underlying prin- 
ciples before proceeding with the engi- 
neering applications. In this book the 
authors have attempted to bridge the 
gap between the usual courses in physics 
and physical chemistry and the study of 
chemical technology and the unit oper- 
ations. In the reviewer’s opinion, they 
have succeeded admirably. 

The subject matter of the book is 
essentially applied physical chemistry. 
There has been no attempt to discuss the 
unit operations or industrial chemical 
processes as such, though some of them 
are introduced in a more or less inci- 
dental way.in the problems. Nor does 
the book attempt to cover the field of 
physical chemistry, since many of the 
most important subjects, from a purely 
scientific point of view, are omitted. 
The authors have selected a number of 
physical and physico-chemical principles 
that are important from an industrial 
viewpoint and have given them a more 
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intensive treatment than is found in the 
usual elementary texts. The pressure- 
volume-temperature relationships of pure 
gases and mixtures of gases, elementary 
thermodynamics, vaporization and con- 
densation phenomena, thermochemical 
calculations, chemical equilibria, dis- 
tillation equilibria, and weight and heat 
balances of combustion processes and of 
various chemical and metallurgical proc- 
esses are among the subjects treated. 

Each subject is developed from first 
principles and then illustrated by the 
solution of numerical problems, the data 
for which were taken, for the most part, 
from industrial practice. In addition to 
the numerical illustrations, of which 
there are 113 in all, and some of them 
quite long, there is added at the end 
of each chapter a set of problems to be 
worked. The illustrations and prob- 
lems, totaling 359, are the outstanding 
feature of the book. It should be of 
value to the teacher of physical chem- 
istry, the teacher of chemical engineer- 
ing, and the chemist or engineer in in- 
dustry who wishes to review the appli- 
cation of physico-chemical principles to 
industrial problems. 


Modern Evaporation Practice 


VERDAMPFEN, KONDENSIEREN UND KUHLEN. 
By E. Hausbrand, Seventh Edition, com- 
pletely rewritten by M. Hirsch. . Verlag 
von Julius Springer, Berlin, 1931. 359 
pages. Price, 29 M. 


Reviewed by Apert B. NEWMAN 


HIS SEVENTH EDITION of 
the outstanding German work on 
evaporation, condensation, and cooling 
is really a book on the theory and 
practice of evaporation. In the preface, 
Hirsch explains that comprehensive 
works on condensation and on refrigera- 
tion have been recently published and 
that it seemed best to restrict the 
Hausbrand-Hirsch revision to the sub- 
ject of evaporation, retaining the old 
title as a mark of respect to Hausbrand. 
Because of the amount of fundamental 
research which has been done since the 
appearance of the previous editions, it 
was decided that the book would have to 
be completely rewritten, this edition 
marking the transition from the older 
empirical methods to the newer methods 
based on scientific investigation. 
The book is elaborately organized 
into parts, divisions, subdivisions, etc., 
each lettered or numbered in the table 
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of contents and in the text. There are 
two main parts: Fundamental Prin- 
ciples and Calculations, and Detail De- 
sign and Applications. 

The main sections of the first part 
are: fundamental concepts and laws, 
fluid flow and heat transfer, multiple- 
effect evaporation, preheating, the 
evaporator as a heat transformer, 
batch evaporation, evaporation with 
vapor compression, flash evaporation. 
The treatment is along modern chemi- 
cal engineering lines, taking advantage 
of piiysico-chemical principles where 
possible. 

A useful type of chart is the so- 
called J-x diagram on which J is the 
total heat content above 0 deg. C. of a 
solution containing unit weight of dis- 
solved substance and x is the solution 
strength expressed in weight of solvent 
per unit weight of dissolved substance. 
In evaporation processes, the one un- 
changing value is the weight of dis- 
solved substance, and the usefulness of 
such a chart can be readily visualized. 
The numerical values are represented 
by a series of isotherms, each isotherm 
being related to an isobar lying above 
it. For any given strength +, the 
height of the isotherm is the heat re- 
quired to raise that strength of solution 
to that temperature; for the same x, the 
height of the isobar is the heat required 
to raise the solution to a temperature at 
which it has the same vapor pressure 
as the pure solvent would have at the 
temperature of the isotherm. Thus the 
thermal relations between evaporation 
and condensation of vapor can be read 
directly from the chart. 

Evaporation is represented by a slop- 
ing line from one strength to another, 
the slope being the heat of vaporization. 
Solubility curves also are shown on the 
same chart. Inasmuch as the treatment 
of all of the different evaporating 
schemes is based on this chart, an 
understanding of its essential features 
is necessary in studying the text. The 
charts are purely diagrammatic and one 
wishes that the author had included a 
chart or two for actual dissolved sub- 
stances, built up from accurate specific 
heat data and other thermodynamic 
quantities. The reviewer predicts a 
wide adoption of the J-x diagram in 
studying possibilities and solving prob- 
lems in multiple-effect evaporation. 

Most of the important research in- 
vestigations have been included in the 
book, with literature references, and the 
breadth of viewpoint is indicated by the 
very considerable space given to the re- 
sults of American research workers, 
particularly to those of Badger and his 
students. 

The second part of the book describes 
the various commercial types. of 
evaporators, with details and acces- 
sories, and again one notes the blending 
of European and American design. 
There also is a thorough discussion of 
the specific application of the various 
types to particular industries and 
products. 

The system of symbols used through- 
out the book differs from the ones fa- 
miliar to American engineers and the 
terminology in many cases would be 
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found difficult to translate by a reader 
with only a casual knowledge of Ger- 
man. Such a thorough and excellent 
treatise on evaporation should be avail- 
able in English, and a translation 
which presented a more familiar 
nomenclature would be welcomed by the 
many engineers and students interested 
in evaporation. 


Electrochemical Engineering 


INDUSTRIAL ELECTROCHEMISTRY. By C. L. 
Mantell. McGraw-Hill Book Co., New 
York City, 1931. 528 pages. Price, $5. 


Reviewed by 5S. SKOWRONSKI 


N THE preface the author states 

that “The title ‘Industrial Electro- 
chemistry’ is intended to be broadly 
inclusive of the theoretical and technical 
sides of electrochemistry, the aqueous 
and fused electrolyte industries, elec- 
trothermics, and the electrochemistry of 
gases, as well as the distinct engineer- 
ing aspects.” 

Accordingly the book has been divided 
into six parts. Part | takes up the scope 
of electrochemical industries and the 
fundamental theories of electrochem- 
istry. Part [I deals with technical elec- 
trochemistry, which the author divides 
into electrolytic reduction and oxidation, 
corrosion, primary and secondary cells 
and rectifiers. The electrodeposition, 
recovery, and refining of metals both in 
aqueous solutions and in fused salts is 
described in Part III, which the author 
titles “Electrolytics” and which covers 
40 per cent of the book. Part IV deals 
with the various types of electric 
furnaces and the manufacture of elec- 
trothermal products. Part V relates to 
the electrochemistry of gases, including 
nitrogen fixation and electronics. In 
Part VI the author discusses the ma- 
terials of construction, such as various 
types of anodes, tank materials, furnace 
electrodes, refractories and ¢onductors. 
This part also includes an instructive 
chapter on power generation and the 
economics of the electrochemical in- 
dustry. 

The book is well written and covers 
the electrochemical industry quite thor- 
oughly in a comparatively small volume. 
In order to do this the author has had 
to limit himself to modern practice and 
the book is unusually free from descrip- 
tion of historical and antiquated or 
obsolete processes. 

The author has collected a large 
quantity of data giving details of various 
plant operations and construction which 
appear in 51 tables. The book is well 
illustrated, photographs and _ curves 
numbering 178. The number of refer- 
ences to the existing literature is sur- 
prisinglv small, considering the scope of 
the book. 

The book is a valuable contribution 
to the literature of electrochemical and 
chemical engineering; it will be wel- 
comed by teachers as a textbook of 
modern theories and processes. It is 
recommended to technical and practical 





men for the large quantity of practical 
data which it contains, the original 
manner in which the various subjects 
are presented, and for the presentation 
of the economics of the electrochemical 
industry. 


CROMATURA ELettTrouiticA. By Osvaldo 
Macchia. Ulrico Hoepli, Milano, Italy, 
1931. 489 pages. 


Reviewed by Cottn G. FINK 


HIS extensive work on chromium 

plating is a carefully prepared com- 
pendium on almost everything that has 
been published on the subject within 
recent years. Liberal use is made of 
curves and illustrations from many of 
the publications that have appeared in 
this country. Considerable space is de- 
voted to the historical development of 
the subject. Among the chapter head- 
ings may be mentioned: “Analytical 
Control of Chromium Plating Solu- 
tions,” “Theory of Electrodeposition,” 
“Anodes,” “Laboratory and Factory 
Technique,” “Precautionary Measures,” 
and “Cost of Chromium Plating.” 

The main purpose of this book un- 
doubtedly is the acquaintance of the 
Italian industries with the rapid de- 
velopment of the art which has taken 
place in America, Germany, England, 
and France. It is indeed gratifying to 
the reviewer to look upon this project as 
a reflection of the rapidly expanding 
electrochemical industry in Italy. 


Plastic Products 


H ANDBUCH DER KUNSTLICHEN PLASTISCHEN 
Massen. By Oskar Kausch. J. F. 
Lehmanns Verlag, Miinchen, 1931. 353 
pages. Price, 22 M. 


Reviewed by A. F. RANDOLPH 


HE editor of Kunststoffe, Dr. 

Kausch, celebrates the twenty-first 
birthday of this leading periodical in the 
plastics field by giving us a book which 
is a welcome and valuable addition to 
the rather limited group of recent works 
on the subject. 

It is primarily a systematic review of 
the patents of the whole field of plastics, 
omitting artificial silk, coated fabrics, 
artificial stone, and rubber. Divided 
into chapters in accordance with a 
rational classification of plastics into 
fourteen types and numerous sub-types, 
the book gives brief but adequate 
abstracts of some two thousand patents, 
together with some general information 
as to the charcteristics and usefulness 
of each type. 

Space is devoted most generously to 
plastics of albuminous base, including 
casein, (59 pages), to those of cellulose 
derivatives (75 pages), and to condensa- 
tion products (34 pages). But the 
other groups are not slighted; in the 
group of bituminous base, for example, 
some 130 patents are cited. Naturally, 
German patents have been the most 
thoroughly covered, but over 500 United 
States patents are represented. 
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Of course, a book which covers so 
wide a field cannot displace the more ex- 
haustive works of narrower scope, such 
as Worden, Ellis, Hemming, Scheiber 
and Sandig, but it covers, | believe, 
certain ground not covered by any of 
these, and including, as it does, patents 
up into 1930, comes more nearly up to 
date than any but the last-named. The 
book is comprehensively indexed by 
name and by subject and has a nu- 
merical index of patents and a bibliog- 
raphy. There also is a trade-name list 
giving the classification and the man- 
ufacturers’ names for some three hun- 
dred plastics. 


ArtIFICIAL Resins. By Johannes Scheiber 
and Kurt Sandig. Translated by Ernest 
Fyleman. Isaac Pitman & Sons, Ltd., 
2 West 45th St., New York City, 1931. 
447 pages. Price, $9. 


ECAUSE the original German edi- 

tion of this useful work was ex- 
haustively discussed in a review by 
Carleton Ellis at the time of its appear- 
ance (see Chem. & Met., Vol. 36, 1929, 
p. 688), it is unnecessary to go addi- 
tionally into this English version. The 
translator has performed competently 
his sole aim, to “reproduce, as accurately 
as possible, the meaning of the authors.” 
It may also be noted that the publishers 
have advanced the price over the already 
costly German edition. 


Chemical Microscopy 


HANDBOOK OF CHEMICAL Microscopy, II. 
3y Emile Monnin Chamot and Clyde 
Walter Mason. John Wiley & Sons, 
Inc., New York City, 1931. 411 pages. 
Price, $4.50. 


Reviewed by JOHANNES KAULKE 


en THIS second volume, microscopical 
qualitative analysis is discussed in 
detail. The micro-analytical methods 
employed are simple and rapid rather 
than highly sensitive; however, these 
factors give chemical microscopy the 
preference over other methods. There- 
fore we find in the first two chapters of 
the volume a detailed description of the 
technique required to prepare samples 
for microscopical examination. Char- 
acteristic relations of the elements are 
then given together with many accom- 
panying photomicrographs. Since the 
elements are treated in groups according 
to the periodic table, these photomicro- 
graphs are of vast importance. They 
clearly illustrate the different crystalline 
forms obtained when a reagent common 
to this group reacts with its different 
members. 


The anions and cations are then 
treated in systematic groups and or- 
ganic acids also are considered. A 


chapter is then devoted to the effect of 
special reagents on numerous cations as 
well as a chapter on how some of these 
special reagents may be readily pre- 
pared. Finally, an outline is given for 
the micro-analysis of a substance of an 
unknown composition together with the 
scheme for the rapid analysis for the 


common non-ferrous and ferrous alloys. 

In conclusion, it may be said that this 
volume on chemical microscopy should 
become an indispensable source of 
knowledge for the micro-analyst in in- 
dustrial and research work. 


Recent Arrivals 


A COMPREHENSIVE TREATISE OF INORGANIC 
AND THEORETICAL CHEMISTRY. Vol. 
XI, Tellurium, Chromium, Molybdenum, 
Tungsten. By J. W. Mellor. Longmans, 
Green & Co., New York City, 1931. 
909 pages. Price, $20. 


VERY appearance of a new volume 

from Mellor now becomes an in- 
creasing signal of achievement. The 
nature of the work, as a source of a 
reference, renders futile all efforts to 
evaluate the detail in the present 
volume; this will become evident only 
after long and constant service. As in 
his past endeavors, however, Dr. Mellor 
has assembled a stupendous mass of 
scientific reference in the treatment of 
these four elements, and if its pre- 
decessors may serve as indicators, this 
one will be equally useful. Only two 
volumes now remain to fill this complete 
chemical reference shelf. 


TECHNICAL MetHops oF CHEMICAL AN- 
atysis, III. By G. Lunge and C. A. 
Keane. Second Edition, Edited by C. 
A. Keane and T. C. L. Thorne. D. Van 
Nostrand Co., Inc., New York City, 
1931. 678 pages. Price, $18. 


N the same year as the appearance of 

a new revised Lunge-Berl, English- 
speaking technologists are having their 
own handbook of analysis brought a step 
nearer to date by the appearance of 
this third volume, leaving three more 
to complete the series. In the present 
volume, the subjects treated are: Clays, 
ceramics, and refractories; glass; cal- 
careous cement; water supplies and 
sewage; fertilizer; soils; air; and fod- 
der. The authors are British authorities, 
but American sources are widely used. 
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THe Swepen YEAR 
American-Swedish News 
Inc. New York City, 1931. 317 pages. 
—Very interesting and well-prepared 
book on all phases of Sweden’s place in 
the world, including her industries, com- 
mercial relations, and natural resources. 


Tue Mrinerat Inpustry, Its Statis- 
tics, Technology and Trade During 
1930. Vol. XXXIX. Edited by G. A. 
Roush. McGraw-Hill Book Co., Inc., 
1931. 815 pages. Price $12. The 
annual task of revision this time in- 
cludes a few slight changes of author- 
ship and arrangement. 


Gems AND GEM MateriAts, By 
Edward Henry Kraus and Edward 
Fuller Holden, University of Michigan. 
McGraw-Hill Book Co., Inc., New York 
City. 260 pages. Price $3.50. — The 
second edition of this well-known text 
has appeared and, in spite of the fact 
that one does not put much serious 
thought on gems and gem materials 
during these days, the reader will find 
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this text to be a very interesting story, 
well worth the time necessary for its 
perusal. 


WESEN, URSACHEN UND VERHUTUNC 
DER KOHLENSTAUBEXPLOSIONEN UNI 
KOHLENSTAUBBRANDE. By H. Stein- 


brecher. Wilhelm Knapp, Halle, Ger 
many. 77 pages. Price, 8.20 M.— 
As a further addition to the series 


“Kohle-Koks-Teer” this volume covers 
(1) nature of coal-dust explosions and 
coal-dust fires; (2) physical and chemi- 
cal influence of factors contributing 
to coal-dust explosions and fires; (3) 
causes and prevention of coal-dust ex- 
plosions and fires; (4) general and 
special rules concerning coal dust. 


GENERAL CHEMISTRY, THEORETICAL 
AND Descriptive. Second Edition. By 
Thomas P. McCutcheon, Harry Felt: 
and G. C. Warner. D. Van Nostrand & 
Co., Inc., New York City, 1931. 533 


pages. Price, $3.50—In this revision 
several chapters have been enlarged 
to deal with new evidence; the text 


as a whole has been rather thoroughly 
overhauled on the basis of experience 
and use. 


A Sorter Course IN ORGANIC 
CuHemistry. By J. C. Colbert. The 
Century Co., New York City, 1931. 


352 pages. Price, $3.60.—A fresh view- 
point applied to a condensed study of 
organic chemistry, stressing problems 
and exercises, 


Society Publications 


INSTITUTION OF CHEMICAL ENGI- 
NEERS, Transactions. Vol. 8, 1930. Pub- 
lished by the Institution, London, 1931. 
232 pages.—This year’s collection of 
papers bears mainly on chemical waste 
disposal, although other topics are in 
cluded. 

CHEMICAL ENGINEERING Group, 
SOCIETY OF CHEMICAL INDUSTRY, Pro 
ceedings. Vol. XI and XII, 1929 and 
1930. Published by Chemical Engineer- 
ing Group, London, 1931. 153 pages. 


A.S.T.M. Tentative STANDARDS, 
1931. American Society for Testing 
Materials, Philadelphia, Pa., 1931. 1,008 


pages. 


PETROLEUM Propucts AND Luprl- 
cCANTS, and Methods of Tests. Report 
of Committee D2, American Society for 
Testing Materials, Philadelphia, Pa., 
1931. 267 pages. Price $1.25. 


Papers of the 25th generai meeting 
of the deutschen Bunsen-Gesellschaft 
with symposium on light metals. Verlag 
Chemie, G. m. b. H., Berlin, 1931. 353 
pages. Price, 16 M.—Besides the prin- 
cipal topic of this volume, the prog- 
ress of metallurgy and its application 
to the light metals, which takes up 68 
pages, there are the following: the 
physics and the chemistry of metals: 
technical metallurgy; recrystallization ; 
crystal structure; spectra and molecular 
structure; general physical chemistry; 
surface chemistry, kinetics, photo effect ; 
electrolytes; and electrochemistry. 
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CONCENTRATION ControL. O. 
Teufert. Chemische Fabrik, Nov. 18; 
pp. 445-6. There are numerous chem- 
ical and processing operations in which 
there would be great advantage in 
being able to feed fresh or hot water 
automatically into a concentrated solu- 
tion in correct proportion for main- 
taining correctly a_ predetermined 
concentration. The usual expedient, a 
hand-operated valve for adding fresh 
water, lacks precision as well as con- 
venience. It also involves the human 
element; the operator may or may not 
be both attentive and skillful. An auto- 
matic control device, to be both sensi- 
tive and accurate, must be as free as 
possible from friction and inertia in 
its operation, and the means adopted 
to prevent excessive control activity 
must not have such a strong damping 
effect as to cause any lag in the func- 
tioning of the device. In a new auto- 
matic concentration controller, devel- 
oped to meet these requirements, liquid 
is withdrawn from the main body of 
liquid to be controlled into a small con- 
tainer in which there is a float, adjusted 
to a specified range of specific gravity 
of the liquid. This float is arranged 
so that, on passing either the upper or 
lower limit, it actuates a small nozzle, 
fed with compressed air or compressed 
oil as the source of energy for turning 
the fresh water valve off or on, as re- 
quired. The nozzle is movable; the 
action of the float is merely to move it 
into or out of its operative position. A 
suitably adjusted spring prevents ex- 
cessive action of the controller. The 
operating cost is small, requiring only 
a small motor to drive the air (or oil) 
compressor. 


Mixep Vapor ENGINES. F. 
Bosnjakovic. Zeitschrift des Vereines 
Deutscher Ingenieure, Sept. 19; pp. 
1197-1201. In view of the growing in- 
terest in mixed vapor systems for 
power generation, a study has been 
made of the thermodynamic properties 
of benzene and water, as a suitable pair 
representing the immiscible type of 
pairs of liquids. It is shown that a 
graphic solution of all the important 
problems of such a system is possible 
by means of a heat content—composi- 
tion—entropy diagram. Careful analysis 
of the respective thermal efficiencies 
reveals a_ slightly better figure for 
steam than for mixed vapor systems. 
Steam, in a Carnot cycle operating be- 
tween 150 and 69 deg. C., has a thermal 
efficiency of 0.192; without superheat- 
ing, the cycle in an ordinary steam en- 
gine has a thermal efficiency of 0.182; 
a numerical calculation for the benzene- 
water mixed vapor system indicates 
the thermal efficiency to be 0.176, which 
is not in agreement with certain expert- 
mental results in which a mixed vapor 
engine showed an apparent advantage 
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over steam in thermal efficiency. The 
discrepancy, however, is due to differ- 
ences in experimental conditions which 
invalidate the comparison and not to 
faulty calculations of the thermal effi- 
ciencies. The reason for the relatively 
lower efficiency of the mixed vapor 
engine is that the final expansion tem- 
perature cannot reach the lowest con- 
densate temperature as can be done 
with steam. 


Dryers FOR CHEMICAL PrRopucts. 
Link. Chemiker-Zeitung, Oct. 7; pp. 
772-4. Recent developments for dryers 
are described and illustrated, with par- 
ticular reference to drying of chemical 
products. The new designs utilize a 
vertical turbine type of construction 
and operate on a very low power con- 
sumption rate, on account of their 
economical system of air supply. The 
turbine runs merely on two ball bear- 
ings; the drying trays, arranged in two 
series, make only a few revolutions per 
hour and so require only a little power. 
Space requirements are small, because 
each series of drying trays is arranged 
vertically instead of horizontally. The 
new dryers are particularly suitable for 
drying pasty, sticky, or viscous mate- 
rials; but they may also be used to 
excellent advantage for powdered or 
crystalline products. The conditions of 
mild yet effective drying are provided 
by spreading the material in thin layers 
to present a large evaporation area, 
turning it at intervals as it changes 
from one tray to the next, and expos- 
ing it to alternating flow of uniformly 
rapid air currents. By using the coun- 
tercurrent principle, damage to the 
goods by excessive superficial drying is 
avoided. Accurate temperature meas- 
urement and control are facilitated by 
use of graduated, regulatable heating 
surfaces; and heat economy is favored 
by circulating the air through the dryer 
in such a way that it reaches its 
greatest degree of saturation. As dry- 
ing proceeds, the temperature decreases 
from zone to zone so that the material 
at the discharge outlet is at atmospheric 
temperature. If required, the dryers 
may be equipped with refrigeration 
units so that the material is delivered 
cold. The construction of the new 
dryers is illustrated by drawings and 
photographs. 


Vacuum Tuses. Werner Hitler. 
Chemische Fabrik, Sept. 30, pp. 389-92. 
and Oct. 7, pp. 398-400. The modern 
development of the vacuum tube has 
opened up many possibilities for simple 
but highly sensitive instruments for 
measurement and control of properties 
and operations in the process industries. 
Some of the principal applications are 
in measurements of electrical prop- 
erties; for example, dielectric strength 
is measured by comparing capacity 





changes in an air condenser with those 
in a condenser containing the dielectric 
to be tested. This is done by a sus- 
pension method (long wave lengths) or 
by a resonance method (very short 
wave lengths). Electrical conductivities 
are measured by a tone frequency 
method. In certain other physico-chem- 
ical measurements vacuum tubes are 
used as rectifiers for alternating cur- 
rent, or as amplifiers (at low fre- 
quencies). There is also a considerable 
field for the vacuum tube in potentio- 
metric titrations, for which a method 
has been devised which is independent 
of the internal resistance of the element 
being measured. This method suffers, 
however, from fluctuations in the set- 
ting of the instrument, due to incon- 
stancy of the heating current. The 
vacuum tube can also be used to good 
effect in measurement and control of 
non-electric properties of systems; for 
example, temperature and pressure. An 
illustrated description is given of a 
set-up for use as a thermo-regulator 
in the operation of thermostats; and the 
principle involved in remote-reading 
indicators for small pressures is dis- 
cussed. On account of the many pos- 
sible variations in use and the different 
electrical set-ups to which the vacuum 
tube is adaptable, it is to be expected 
that numerous other applications in 
physico-chemical measurements and in 
process control will be found and 
utilized. 


AcIDPROOFING Iron. F. Kolke. Far- 
ben-Zeitung, Sept. 26; pp. 2235-8. In 
view of the comparative inadequacy of 
the usual acidproof coatings for pro- 
tecting iron surfaces from acid attack, 
a study has been made of the possibility 
of improving the efficacy of such coat- 
ings by a preliminary phosphatizing 
treatment (Parker process, Bonderite 
process, Atrament process). Six dif- 
ferent acidproof lacquers were applied 
to test panels, phosphatized and plain, 
and the panels were exposed to 3 per 
cent solutions of acetic, sulphuric, phos- 
phoric, and hydrochloric acids. Three 
of the six lacquers had phenolic resins 
as film-forming material; one contained 
shellac, one was bituminous and one 
contained a cellulose ester. The obser- 
vations are tabulated, and photographs 
of test panels are shown, as taken after 
the tests. With the inorganic acids, 
there was a decrease rather than an 
increase in the acid resistance of the 
phosphatized panels, as compared with 
the untreated panels. This negative 
benefit of phosphatizing is considered 
to be influenced mainly by the perme- 
ability of the coating films and by the 
solubility relations of the phosphate 
salts in the test solutions. The gen- 
eral conclusion is that the corrosion- 
resisting effect imparted by phosphatiz- 
ing, even with the added protection of 
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lacquers, with respect to acid resistance 
is not at all comparable with the pro- 
tection afforded with respect to weather- 
ing Or immersion in fresh water or sea 
water, 


RECTIFICATION. E. Kirschbaum. 
Zeitschrift des Vereins Deutscher 
Ingenieure, Sept. 26; pp. 1212-6. Efforts 
to lessen the necessary height of frac- 
tionating columns have been mainly 
along the lines of structural modifica- 
tions. Various designs of capped bell 
trays have given noteworthy improve- 
ments. Plate trays have been found to 
be unsuitable, but the use of tower filler 
masses has advantages with respect to 
tower height. Therefore attention has 
been given to improving the efficacy 
of filled towers with respect to length 
of trickling path, heat transfer relations 
between liquid and vapor, and the distri- 
bution of liquid within the tower. This 
last factor is one which presents par- 
ticular difficulties. It is shown that 
optimum distribution requires that the 
liquid shall be passed from the periphery 
of the column toward its center, with 
provision for preventing “dead corners” 
(unutilized areas of surface), so that 
uniform distribution of liquid over the 
cross-sectional area of the tower is 
attained. It has been found that the best 
tower shape for this purpose is an in- 
verted cone with the vapor inlets 


arranged to prevent passage of liquid 
inlets through any but the liquid inlets. 
The vapor inlets should have a larger 
total area than the liquid inlets and the 
number of liquid inlets should increase 
toward the middle of the tower. Draw- 
ings, curve charts, and photographs are 
shown. The recommended design has 
advantages for use in other operations 
where liquid distribution is an important 
factor; fir example, in absorption 
towers and the like. 


SoLvENT Recovery. Ernst Schlenker. 
Gummi-Zeitung, Aug. 21; pp. 1859-60. 
In the recovery of volatile solvents from 
effluent air of any solvent-using proc- 
ess, the Bregeat absorption method 
shares with adsorption the advantage 
of being effective at low concentrations 
of the solvent vapor. This permits 
working at concentrations below the 
explosive limits for flammable solvents. 
The merits of the more modern refrig- 
eration method are still a matter of dis- 
cussion. The principal merit of the 
Bregeat process lies in the high absorp- 
tion capacity of the cresols for oxy- 
genated solvents (alcohols, ethers 
esters, etc.), with which loose molecular 
compounds are formed. The applicabil- 
ity of this method is limited, because no 
such compounds are formed by the 
cresols with some of the volatile solvents 
in common use. 


Recent Government Publications 


Documents are available at prices indicated from Superintendent of Docu- 
ments, Government Printing Office, Washington, D. C. Send cash or money 
order; stamps and personal checks not accepted. When no price is indicated, 
pamphlet is free and should be ordered from bureau responsible for its issue. 


French Chemical Industry and Trade in 
1930, by Earle C. Taylor. Bureau of For- 
eign and Domestic Commerce Trade In- 
formation Bulletin 781; 10 cents. 

Chemical Industries and Trade of Nor- 
way and Denmark, by William T. Daugh- 
erty. Bureau of Foreign and Domestic 
Commerce Trade Information Bulletin 780; 
10 cents. 

Industrial Machinery Market of Yugo- 
slavia, by Emil A. Kekich. Bureau of 
Foreign and Domestic Commerce Trade In- 
formation Bulletin 777; 10 cents. 

International Trade in Fish Meal, by 
George J. Carr. Bureau of Foreign and 
Domestic Commerce Trade _ Information 
3ulletin 779; 10 cents. 

Market for Paper and Paper Products in 
Cuba, by William B. Murray. Bureau of 
Foreign and Domestic Commerce Trade In- 
formation Bulletin 782; 10 cents. 

Organization of German Plastics and 
Molded Products Industry, by Sydney B. 
Redecker. Bureau of Foreign and Domes- 
tic Commerce Chemical Division Special 
Cireular 356; mimeographed. 

Sodium Phosphate Developments—Can- 
ada, by Aylwin Probert. Bureau of For- 
eign and Domestic Commerce Chemical 
Division Special Circular 357; mimeo- 
graphed. 

Commercial Travelers’ Guide to Latin 
America, Fourth Edition, 1931. Bureau of 
Foreign and Domestic Commerce Trade 
Promotion Series 122; $1.50. A commer- 
cial geography of Latin America. 

Fuel and Power in Latin America, by 
J. R. Bradley. Bureau of Foreign and Do- 
mestic Commerce Trade Promotion Series 
126; 25 cents. 

Mineral Resources of the United States, 
1930 (Summary). Bureau of Mines 
pamphlet, 20 cents. 

Coal in 1929, by F. G. Tryon and L. 


Mann. Bureau of Mines Mineral Re- 
sources pamphlet, 35 cents. 


Publications of the Bureau of Foreign 
and Domestic Commerce, October, 1931, edi- 
tion. Issued by the Bureau of Foreign 
and Domestic Commerce. 

Influence of Fractionation on Distribu- 
tion of Sulphur in Gasoline, by Ralph H. 
Espach and H. P. Rue. Bureau of Mines 
Technical Paper 505; 10 cents. 

Twenty-Third Semi-annual Motor-Gaso- 
line Survey—Part III, by A. J. Kraemer, 
E. L. Garton, and E. C. Lane. Bureau of 
Mines Report of Investigations 3152; mim- 
eographed. 

Jigging, Classification, Tabling and Flo- 
tation Tests of Coals With Particular 
Reference to Coals From Pierce County, 
Washington, by B. M. Bird, and S. M. 
Marshall. Bureau of Mines Bulletin 337; 
35 cents. 

Methods and Costs of Concentrating 
Tungsten Ores at Atolia, San Bernardino 
County, Calif., by W. O. Vanderburg. Bu- 
reau of Mines Information Circular 6532; 
mimeographed. 

Tron in Pigs and Iron Kentledge. U. 8. 
Tariff Commission Report No. 23, Second 
Series; 10 cents. Report to the President 
on differences in costs of production in 
the United States and the principal com- 
peting country. 

Foreign Commerce and Navigation of the 
United States, Calendar Year 1930. Bu- 
reau of Foreign and Domestic Commerce. 
Bound volume, $2. Gives import and ex- 
port statistics. 

Relative Growth of Coal, Oil, and Water 
Power. Bureau of Mines mimeographed 
apenas, from Weekly Coal Report No. 

>. 

Mineral Production Statistics for 1930. 
Separate pamphlets from Bureau of Mines 
on: Sulphur and Pyrites, by Robert H. 
Ridgway, 5 cents; Mercury, by Paul M. 
Tyler, 5 cents; Silica, by E. R. Phillips, 
5 cents; Platinum and Allied Metals, by 
Hubert W. Davis, 5 cents; Arsenic, Bis- 
muth, Selenium, and Tellurium, by V. Cc. 
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Heikes, 5 cents; Lead and Zinc Pigments 
and Salts, by Elmer W. Pehrson, 5 cents; 
Feldspar, by H. H. Hughes and Jefferson 
Middleton, 5 cents; and Abrasive Ma- 
terials, by Paul Hatmaker and A. E. 


- 


Davis, 5 cents. 


Mineral Production Statistics for 1930— 
preliminary mimeographed statements from 
the Bureau of Mines on: sand and gravel 
and natural gasoline. 


Federal Specifications. Issued by Fed- 
eral Standard Stock Catalog Board as foi- 
lows: Chrome yellow, dry and paste in 
japan, paste in oil (lemon, medium, 
orange); lithopone paints, interior (flat 
and egg-shell finish); volatile mineral 
spirits paint thinner; basic sulphate white 
lead, dry and paste-in-oil; gum-spirits of 
turpentine and steam-distilled wood turpen- 
tine; og yn asphalt; leaded zinc oxide; 
asphalt for use in road pavement and con- 
struction; motor gasoline: 


Miscellaneous Publications 


Normblitter fiir Sdurefestes Steinzeug, 
Dechema, Seelze (Hanover), Germany— 
This “Standards for Acidproof Stoneware” 
is a series of specifications and drawings 
embodying accepted standards promulgated 
for use in the chemical industry. 

Studies in Heat Transmission, particu- 
larly as applied to tubular gas condensers. 
By Allan T. Colburn and Olaf A. Hougen. 
Engineering Experiment Station Series No. 
70, University of Wisconsin, Madison—A 
158-page booklet of computations and 
studies of a fundamental chemical engi- 
neering nature. P 

Structural Steel Welding Committee of 
the American Bureau of Welding, Report. 
American Welding Society, New York, 1931. 
208 pages. Price, $1—Consisting mainly 
of tables and charts, this report aims to 
determine the safe design values in welding 
and a degree of uniformity to be expected 
in normal fabrication. 

Nova Scotia, Canada, Resources and De- 
velopments. By H. F. Philpot. Depart- 
ment of Interior, Ottawa, Canada. 157 
pages—A revised illustrated edition on the 
natural resources, industries, and indus- 
trial prospects of this prevince. 

The Practice of Spectrum Analysis. Fifth 
edition.—Wave Length Tables for Spec- 
trum Analysis. By F. Twyman and D. M. 
Smith.—Foundations of Chemical Analysis 
by the Emission Spectrum. By Walther 
Gerlach and Eugene Schweitzer.—Three re- 
cent publications of the firm of Adam Hil- 
ger, Ltd., London, which serve a_ useful 
scientific purpose in addition to publicizing 
the services of that company. In particu- 
lar, the last volume mentioned represents, 
by its translation from German, an espec- 
ially useful contribution to available 
studies on the subject in English. 

Richtlinien fiir die Vergebung und Ab- 
nahme von Koksofen. Verlag Glickauf, 
G.m.b.H., Essen, Germany. 34 pages.—*‘Di- 
rections for the Estimation and Supply of 
Coke Ovens” is published by several tech- 
nical German societies to remove the un- 
certainty in the purchase of coke ovens 
by standard consideration. 

Fighting Fires Which Involve Chemicals. 
By L. K. Arnold and L. J. Murphy. Bul- 
letin 109, Engineering Extension Service, 
Iowa State College, Ames, 31 pages—lIn- 
structions to those responsible for safety 
maintenance and upkeep in the rudiments 
of hazards involving chemicals. 

Industrial Alcohol and Other Non-Bever- 
age Liquors, Permit procedure relating to. 
U. S. Treasury Department, Bureau of 
Industrial Alcohol, Washington, D. C. 43 
pages—Convenient outline of the hocus- 
pocus necessary for obtaining “legal” 
alcohol. 

Convention Dates of Trade Associations. 
U. S. Chamber of Commerce mimeographed 
document issued October, 1931-—~—Includes 
national, international, interstate, and 
state trade associations, giving time and 
place of meetings, listed geographically ac- 
cording to cities in which the meetings are 
scheduled to be held. 

The Sulphur Compounds in Water-Gas 
and Their Removal. By W. E. Bakes, 
J. G. King, and F. S. Sinnatt. British 
Library of Information, 551 Fifth Ave., 
New York City. 35 pages. Price, 20 
cents—An experimental study on the na- 
ture of the sulphur compounds in water 
gas and their removal by charcoal, using 
a method of reactivation involving steam- 
air-ammonia mixtures and other triple gas 
mixtures. The experiments indicated sat- 
isfactory removal by charcoal, particularly 
of organic sulphur a the cost of 
purification under ritish conditions 
amounting to 0.32d. per 1,000 cu.ft. 
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improved Apparatus for 
Thermal Conductivity 


By H. STILEs 
Department oT Physics 
lowa State College, Ames, lowa 
N THE October, 1929," issue of 


Chem. & Met. (page 625), the writer 
described an apparatus for measuring 
the thermal conductivity of certain 
heat-insulating materials. For the boiler 
used in that apparatus, a substitute has 
been designed, as shown in the 
drawing. The measuring part of the 
apparatus, which expresses heat transfer 
in terms of the shrinkage of an 
water mixture, has been retained, 
is shown on top of the new 
With the former apparatus, the op- 
posite faces of the test specimen were 


is 


ice- 
and 
boiler. 


| NOTEBOOK 


mined by timing the water-level drop in 
the measuring tube, which depends on 
the rate of melting of the ice in the 
cylinder, 

The tank is a copper cylinder, 144 in. 


high and 16 in. in diameter, holding 
approximately 100 Ib. of water. The 
water may be heated by a_ bunsen 


burner below and by a thermostatically 
controlled 250-watt heating element 
within, not shown in the figure. Be- 
cause of the large heat capacity of the 
water, it has been found possible, after 
a little practice, to keep the temperature 
of the water constant to within one- 
half degree for hours by means of the 
flame alone. The stirring device 
shown in the figure consists of two sets 
of vanes mounted on a shaft placed in 
a brass cylinder 3 in. in diameter. The 
pulley at the top of the shaft is belted 


gas 


Ls 


to a 4-hp. motor and the water, cir- 
culated through the holes. 
Experiments are carried on in the 


manner described in the former paper. 
Some results obtained with a certain 
specimen of wallboard made from corn- 
stalks are as follows: 


T K T K 
110 0.376 76 0.348 
98 0.368 69 0.345 


The sample was dried in an oven at 
70 deg. C. for four hours before using. 
T in the table refers to the mean tem- 
perature of the specimen to the nearest 
degree F. K is the specific thermal 
conductivity expressed in B.t.u. per 
hour per square foot for a temperature 
gradient of 1 deg. F. per inch of thick- 
ness. Other specimens also showed 





. comparable conductivity variation. 
kept at the temperatures of steam and 






































melting ice, respectively ; whereas, with r—900 
the modified apparatus it is possible to CO: § “1: 
2 Solubility Nomograph —800 
vary the higher temperature over quite y § P 
a range by regulating the temperature By D. S Daves 03— t— 700 
of the water in the tank. Nga rage 
F , & c . as ' 4 0 ippleton I Of ational School 
‘or an explanation of the use of the tthe - = -_ 
ipparatus, the reader should refer to the CtOn, vy ts A 
earlier article. However, briefly, the a? 
method is to clamp the specimen between : -500 
the ice vessel and the hot water tank, 
being sure that the upper temperature ] 
is constant at 32 deg. F. Passage of the 5— 400 
heat through the specimen is then deter- ale 
7 > 
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20 Among recent papers on the solubil- = 
Asbestos ity of carbon dioxide in water is that 
IQIIN"G of Morgan and Maass (Can. J. Re- +—100 
= ; search, Vol. 5, 1931, No. 2, p, 162), 0.0?7— - 
who prese nt data in tabular form and i—90 
| in the form of pressure-solubility — a 
for temperatures of 0, 18, and 25 
P deg. C. These data may be expressed closely by the +—8 0 
empirical equation: 2 a 
| gs e(—0.020T03 & — 7.8152) r 
5— where S is the solubility of CO. in per cent when the +—10 
partial pressure of CO, is p mm. of mercury and the E 
temperature is t deg. C. a 
The equation may be readily solved by’ means of the i—60 
accompanying alignment chart, and, as an illustration of * 
its use, the broken line indicates that the partial pres- 5 
sure of carbon dioxide over a 0.15 per cent solution at a 50 
& as 16 deg. C. is 600 mm a 
~~ . . - . jase yr > d 
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EQuIpMENT News 


Improved Rotary Dryer 


OQ OVERCOME mechanical diffi- 
culties inherent in the usual 
double-shell rotary dryer, Louis- 
ville Drying Machinery Co., Louisville, 
Ky., has recently perfected what is 
called the Type L machine. This is a 


direct-heat, rotary, tubular dryer in 
which the customary central tube is 
replaced by a number of specially 


shaped, box-like conduits, longitudinally 
attached to the inside of the dryer shell, 
as appears in Fig. 1. 

Construction of the new dryer is 
briefly as follows: The dryer consists 
of a steel shell supported on tires and 
rollers. Within the shell are the several 
longitudinal conduits, so supported as 
to permit free lengthwise expansion. 
They are closed at the feed end but 
connected with ports in the periphery 
of the shell. A refractory or refractory- 





Fig. 1—Interior of Dryer Shell Showing 


Conduits and Lifting Flights 


lined casing, shown in Fig. 2, surrounds 
the feed end of the shell and connects 
the ports with the furnace. The in- 
terior of the shell is separated from this 
casing by a metal seal ring which con- 
nects the shell to the exhaust fan and 
stack. 

The conduits are separated from the 
shell by a dead air space to minimize 
radiation losses. They are open at the 
discharge end to permit return of the 
gases through the shell. As is shown 
in Fig. 1, they carry flights for lifting 
and cascading the material undergoing 
treatment. Since both feed and dis- 
charge ends are totally unobstructed, 
any sort of feed and discharge equip- 
ment may be used. 

Wet material enters at the point of 
discharge of the gases, and, because 
the latter are at low temperature and 
high humidity, the feed is first heated 


FROM MAKER AND USER 





Fig. 2—Furnace End of Dryer Showing 


Inlet Gas Casing and Exhaust Stack 


and Fan 


without appreciable evaporation, thus 
preventing balling through case-harden- 
ing of the material. As the shell at this 
point is externally heated by the hot 
gases about to enter the conduit, ma- 
terial cannot stick to the shell. Mate- 
rial then passes into the conduit region, 
where the cascading effect and long 
contact with the very extensive heating 
surfaces accomplish rapid and complete 
drying. 

In an installation of this machine 
which the editors have had an oppor- 
tunity to examine, a difficultly dried, 
puttylike material is being handled very 
successfully. In an ordinary double- 
shell dryer, this material sticks to cold 
surfaces, balls badly, and comes out 
in the form of large masses very diffi- 


cult to crush. In the Type L dryer, 
these troubles are eliminated and the 
product is quite finely granular. The 


operating data and heat balance for this 
installation, given in the tabulation, are 


Operating Data and Heat Balance 


Dryer size 60 in.x40 ft. 


Wet feed: 
Weight aaa : .7,500 Ib. per hour 
ee tee .51 per cent 
Temperature .. “TirerTe,, foe Ss 
Dry discharge: 
Weight + ..4,370 Ib. per hour 
Bone dry basis. 3,675 lb. per hour 
Moisture ..... : socscuse ke: Der oom 


150 deg. F 


Temperature . ; 
3,130 lb. per hour 


Evaporation 

Gas temperatures 
Entering dryer 
End of conduits : 
Dryer exhaust (dry bulb) 200 deg. F. 
Dryer exhaust (wet bulb) 164 deg. F. 

Fuel supply*.. 4,110,000 B.t.u. per hour 

Theoretical heat requirements, 

3,515,000 B.t.u 


1,420 deg. F. 
380 deg. F. 


per hour 
Thermal efficiency.. 
3,515,000 
4,110,000 
Loss to exhaust gases, 
304,000 B.t.u. 
Loss to radiation (difference), 
291,000 B.t.u. 


85.5 per cent 


7.4 per cent 
7.1 per cent 

*27.4 gal. fuel oil at 150,000 B.t.u. per gal. 
based on the average of two weeks’ 
continuous operation and support the 
manufacturer's claim to high capacity 
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and remarkable thermal efficiency. It 
has been pointed out that the job being 
done by this 5-ft. machine would re- 
quire a 6-ft. concentric-tube dryer. 

Among further advantages claimed 
for the new construction may be men- 
tioned the obvious one of decreased up- 
keep and easier maintenance. Suspen- 
sion difficulties encountered with a 
heated central tube are eliminated. Gas 
passages are large, gas velocities low, 
and dust losses are thereby minimized. 
The dryer is said to be largely self- 
adjusting to load fluctuations, thus 
simplifying operation. Since there is 
no central tube, there can be no passage 
of the return gases through a region 
unobstructed by cascading material. 
Such short-circuiting is said to be the 
prime cause of inefficiency in the 
double-shell dryer. 


2° 
~ 


Disk Feeder 


ETERING of crushed and ground 

materials is said to be accurately 
handled with the ‘“Concenco” disk feeder 
manufactured by the Deister Concen- 
trator Co., 901 Glasgow Ave., Fort 
Wayne, Ind. A rotating, 60-in., renew 
able steel disk is supported on a cast 
iron spider and driven through reducing 
gears. The disk operates horizontally 
beneath a cylindrical bin outlet in the 
side of which is set a plow adjus‘able 
for any capacity. Among the features 
of the device may be mentioned the fact 
that the drive is fully inclosed; the ma 
chine can handle feeds up to 3-in. cubes; 
and all wearing parts are readily re- 
newable. 

°. 


Spout Magnet for Liquids 
EMOVAL of iron from liquids and 


Suspensions such as_ clay. slips. 
glazes, lacquers, and paints may be ac 
complished with a new spout-type mag 
netic separator now being offered by the 


Magnet for Removing Iron From Liquids 








Magnetic 
waukee, Wis. 
electromagnet of high intensity which is 


Separator Co., Mil- 
The device consists of an 


Dings 


suspended above a launder. Prongs dip 
into the launder and remove iron par- 
ticles which are later released periodi- 
cally as the magnet is swung out of the 
spout. Magnets are available in any 
width desired. 

+ 


Improved Bottom- 
Outlet Valve 


ENERAL AMERICAN Tank Car 
Corp., Continental Illinois Bank 
Building, Chicago, Lll., has developed an 
improved tank-car bottom-outlet valve, 
the principal features of which are 


shown in the accompanying sketch. The 
heart of the improved valve is a new, 








— 


Detall of New Bottom-Outlet Valve 


synthetic, elastic packing material which 
is somewhat similar to rubber in physi 
cal characteristics, but which is unaf- 
fected by the action of hydrocarbon oils. 
[wo sheets of this material are loosely 
held between the three tapered disks of 
the valve plug. When the plug is 
screwed tight against the seat, the pack- 
ing material tends to squeeze out and 
thus forms a perfectly tight seal, regard 
less of the condition of the seat or of 
any solids that may be deposited on it. 

\ unique feature of this valve lies 
in the provision that has been made for 
long life and low maintenance through 
limiting the squeezing that can be ap 
plied to the resilient disks. Reference 
to the drawing will show that excessive 
compression is impossible because of the 
ultimate contact of the metal disks with 


the seat 


* 
“7 


Bin-to-Bin Shipping 
Container 


O SPECIAL overhead handling 

equipment is required with a new 
form of shipping car body recently dem 
onstrated at the plant of the Mount 
Vernon Car Manufacturing Co., Mt 
Vernon, Ill. This car body, the inven- 
tion of G. R Mevercord, of the Illinois 
Manufacturers’ Association, makes pos 
sible actual bin-to-bin delivery of mer 
chandise without equipment other than 
the car body itself and a special motor 
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truck developed by the International 
Harvester Co. The result is accom- 
plished by equipping the car body with 
air-operated wheel jacks upon which the 
car body is raised and lowered. In 
transit on the flat car, the container rests 
directly on the car floor, where spring 
hold-down clamps prevent its shifting. 
The special motor truck is equipped 
with an elevating platform which also 
can be tilted. Hoisting equipment on 
the truck, together with an air com- 
pressor operated by the latter, serves to 
load the container onto the truck and 
from there onto the car. 


> 
Electric Steam Generators 


TEAM at pressures of 100 or 200 Ib. 

may be produced with a line of elec- 
tric steam generators recently an- 
nounced by the General Electric Co., 
Schenectady, N. Y. The standard unit 
consists of a suitable steel container in 
which one or more helical immersion 
heaters are inserted. The generator is 
provided with standard boiler fittings, 
including an automatic pressure gov- 
ernor, a low water alarm, and an auto- 
matic shut-off switch, making the equip- 
ment completely automatic in operation. 

Units are available with generator 
shells of numerous different standard 
sizes. Any size shell can be provided 
for pressure of either 100 or 200 Ib. 
Units are designed to operate on volt- 
ages ranging from 115 to 440 direct or 
alternating current. 


¢ 


Light Sensitive Cell 


HOTOELECTRIC action of a new 

sort is found in the “Photronic” cell 
which has recently been announced by 
the Weston Electrical Instrument Corp., 
Newark, N. J. The new device differs 
radically from all previous photoelectric 
apparatus, consisting simply of a highly 
light-sensitive disk which transforms 
light energy directly into electrical en- 
ergy without the use of any auxiliary 
voltage. It is said to deliver about 
1 micro-ampere per foot-candle of light 
intensity. The Photronic cell is in- 
closed in a molded Bakelite case, fitted 
at the bottom with connection prongs 
for mounting in an electrical circuit. It 
1s capable of operating relays without 
the use of auxiliary apparatus or bat 
teries. 

The first use to which the Weston 
company has put the cell is in a light- 


Illuminometer With Two Photronic Cells 








measuring device, known as the “Illu- 
minometer.” This consists of an indi- 
cating instrument and a light target 
assembled in a portable case. The target 
employs two Photronic cells mounted 
side by side. The indicating ammeter 
is calibrated in foot-candles for use in 
measuring the intensity of illumination. 
It is said it is possible with this device 
to make a light survey in about one- 
tenth the time previously required. 


* 
Modified Induction Furnace 


| imme sae aagge of the sphere of 
application of the high-frequency 
or coreless induction furnace, through a 
modification in design, has recently been 
announced by the Ajax Electrothermic 
Corp., Trenton, N. J. In the standard 
Ajax-Northrup furnace, a helix of water- 
cooled copper tubing forms the primary 
circuit. The charge or melt, which is 
contained within a refractory crucible 
or lining, acts as the secondary. It is 
the current induced in the secondary, 
which supplies the heat required for 
melting. 

Recently attempts have been made to 
keep molten such non-metallic con- 
ducting materials as iron oxide, Fe,O,. 
This can be accomplished by direct in- 
duction, provided that the oxide is 
melted to make it electrically conducting 
before it is charged into the induction 
furnace. It has been found, however, 
that almost all refractory linings are 
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Alternative Primary Coils for Modified 





Induction Furnace 


either destroyed in contact with the 
molten oxide, or at least contaminate it. 
To obviate this difficulty, linings of 
rammed granular iron oxide have been 
used successfully, provided that the 
primary coil is placed above the melt, 
rather than around it. This assists in 
keeping the lining cool. Two alternative 
methods, used either separately or in 
combination, are shown in the accom- 
panying illustration. The use of cooling 
coils, not connected into the electrical 
circuit, assists the cooling of the lining 
and permits it to remain intact. The 
same method is said to be equally ap- 
plicable with other non-metallic materials 
which conduct electricity when in the 
molten state. 


2, 
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Acidproof Jointing Material 


66 ITROBOND” is the name given 

to a new sulphur-base compound 
for producing joints in acidproof brick 
tanks, recently put on the market by 
the Atlas Mineral Products Co., Mertz- 
town, Pa. The bonding material is 
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described as impervious to hot and cold 
acids such as sulphuric, acetic, lactic, 
and hydrochloric. Tensile strength is 
said to be many times that of sulphur. 
The material is supplied in ingots 
weighing 10 lb. each. These are melted 
at a temperature above 235 deg. F. and 
the melted material poured between the 
acidproof bricks used for the tank. 
Tanks of this character are said to be 
easily constructed and very permanent. 
According to the manufacturer, as long 
as the temperature of the tank contents 
does not exceed 220 deg. F., neither 
the tank not the joints will deteriorate. 
& 
Gas-Drive Tiering Truck 


OUR-WHEEL steering and rear- 

wheel drive are obtainable in a new 
gasoline-operated tiering truck made by 
the Clark Tructractor Co., Battle Creek, 
Mich. The turning radius is 94 in. and 
the truck is said to operate readily in 
64-in. aisles. The hydraulic lifting 
mechanism will tier 3 tons to 4 ft. in 
18 seconds in the low-lift model, and in 
the high-lift model, will tier 3 tons to 
6 ft. in 30 seconds. 


* 
Welding Fittings 


EVERAL new welding fittings have 

recently been announced by the Mid- 
west Piping & Supply Co., 1450 South 
Second St., St. Louis, Mo. The line 
includes 90-deg. and 45-deg. ells made 
in sizes to 16 in. and welding heads, 
sleeves, and saddles in sizes to 24 in. 
The ells are characterized by the use 
of a particularly long tangent (i. e., the 
straight section after the bend) which 
is said to reduce time and cost of in- 
stallation. The same feature is found 
in the heads and here presents the ad- 
ditional advantage of removing shear 
and bending stresses from the environ- 
ment of the weld. The sleeves and 





Welding Saddle for Header Reinforcement 


saddles are used for strengthening welds, 
the former being used to reinforce an 
ordinary butt line joint and the saddle, 
the junctions in a welded header. 
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Novel Flow Meter 


p> and gas flows are measured 
readily with a simple form of flow 
meter which has recently been added to 
the line of Schutte & Koerting Co., 
Philadelphia, Pa. The instrument, 
known as the Rotameter, is made in 
two types, one a through-flow and one 
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an orifice model. In the through-flow 
type, illustrated here, all of the fluid 
passes through the meter. In the orifice 
type, part of the flow is bypassed around 
an orifice and through the flow meter. 
The former type handles, in one of its 
several models, flow in any size pipe, 
while the latter is used only in pipes of 
4 in. diameter or larger. 

Briefly, the liquid or gas is passed 
upward through a slightly tapered glass 
tube, with the smaller end at the bottom, 
causing a specially shaped float to as- 
sume a balanced position dependent on 
the flow. Position of the float is then 
viewed with reference to the calibration 
marks on the tapered tube. 

This company has also announced an 
interesting heat exchanger, the “Poly- 





Heat Exchanger Plate 


plate,” which is of the “filter-press” 
type. It is built of a number of plates 
similar to that shown in the sketch, so 
designed that the two fluids flowing 
through the assembly follow spiral 
paths, separated only by a thin spiral 
diaphragm. By choosing the required 
number of plates, exchangers of any 
length may be built up. 


°, 
Ld 


Jacketed Pipe and Fittings 


LIMINATION of all bypassing 

around fittings in steam jacketed 
lines for the conveyance of materials 
which must be held at an elevated tem- 
perature is said to be an outstanding 
feature of the line of jacketed pipe 
fittings and valves recently announced 
by Guyton & Cumfer Mfg. Co., 4451 
Fillmore St., Chicago, Ill. How this is 
accomplished is shown clearly in the 
accompanying drawing, which __ illus- 
trates, in partial section, a length of 
jacketed pipe joined to a jacketed plug 
valve. 

Another important feature of this 
method is the fact that it employs stand- 
ard pipe. The inner pipe, used to con- 
vey the material, is threaded into the 
special coupling supplied, while the 
outer pipe, used to convey the steam or 
other heating medium, is secured by a 
packing gland. This construction pro- 
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vides for unequal expansion of the prod- 
uct and heating lines. 

The company is prepared to supply 
various jacketed fittings, including full- 
and half-expansion couplings, 45-deg. 
and 90-deg. ells, tees, crosses, and filler 


sections. Its jacketed valves, which in- 
corporate a special tightening feature 
for the plug, are available in several 
standard patterns. The company also 
supplies a gear-type pump which makes 
use of complete steam jacketing. 

% 


Corrosion-Resistant Coating 


eo protection against all 
acids, alkalis, salts, parasites, and 
other destructive agencies is said to be 
afforded by “Liquilox,” a new liquid 
protective coating recently developed by 
the Liquilox Co., Ltd., 576 Subway 
Terminal Bldg., Los Angeles, Calif. 
The coating is produced from an ore 
mined in western United States and 
contains no dyes, lampblack, rosin, as- 
phalt, gilsonite, or animal or vegetable 
oils. It may be applied with a brush or 
spray gun to either hot or cold surfaces. 
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Operation Recorder 


UTOMATIC recording of the per- 
formance of any machine, where 
this performance can be expressed as a 
function of machine speed, such as 
revolutions per minute, feet per minute, 
cycles per hour, and so on, is made 
possible with a new recording tacho- 
meter recently introduced by the Amthor 
Testing Instrument Co., 309 Johnson 
St., Brooklyn, N. Y. The instrument 
is entirely mechanical in operation, 
making use of a centrifugal governor 
movement, driven from the machine by 
means of a belt or shaft drive and 
operating the recording pen through a 
linkage. Records are made on an 8-in. 


Centrifugal-Type Operation Recorder 








chart revolving once in 12 or 24 hours. 


Records of the device may be in- 
terpreted to show speeds and rates of 
production, changes in speed, starting 
and stopping time, slowdowns and non- 
productive periods. The manufacturer 
declares that the records permit increase 
in efficiency and cutting of costs. 


% 
Chlorine Comparators 


Png of chlorine and pH in 
Awater, sewage, industrial wastes, 
bleaching and sterilizing solutions, and 
© on, is possible with the new line of 
chlorine comparators recently developed 


hy W. A. Taylor & Co., 872 Linden 
\ve., Baltimore, Md. All members of 
the line are of similar construction, 


consisting of a Bakelite slide and base. 
The base contains a slot in which the 
slide moves back and forth, two holes 
containing vials of solution, and three 
containing tubes holding the 
sample to be tested. The slide contains 
nine color standards alternating with 
ampoules of distilled water. Operation 
of the sets is similar to that of other 
slide comparators. Depending on the 
service desired, the standards are 
marked either in pH units or in parts- 
per-million of chlorine. 

om 


Pulsation Absorber 


JRESSURE GAGE protection is the 

function of a new all-welded pulsa- 
tion shock absorber developed by the 
Meriam Co., 1956 West 112th St., 
Cleveland, Ohio. The device consists 
of a small chamber which acts as an 
air receiver, within which is coiled a 
large quantity of fine tubing. Pressure 
reaches the gage by passing through 
the chamber and thence through the 


holes 


friction tubing, with the result that 
fluctuations are said to be very com- 
pletely absorbed. The device is made 


for line pressures up to 10,000 Ib., is 
7 in. high, and has no moving parts. 
< 


Insulation Support 


ORRECT pipe insulation alignment 

is said to be permanently assured 
through use of a new pipe insulation 
support which has been designed by the 
\merican District Steam Co., North 
onawanda, N. Y. It is pointed out 
that in conventional methods, the insula 
tion hangs on the pipe, permitting the 
insulation to sag and reducing insulation 
effectiveness. The new support cradles 
the pipe covering on wide brass bands, 
each of which is hung from a saddle 
passing through the insulation and rest- 
ing on the pipe. These supports are 
ivailable in pipe sizes up to 24 in. 

[his company has also developed a 
new protective paint for pipes. It is 
said to be impervious to any degree of 
heat generated by steam and to be prac- 
tically immune to the action of moisture, 
dilute acids, and alkalis. While the coat 
ing is hard and tenacious, it is said to 
he sufficiently elastic to « xpand and con 
with the pipe 
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Manufacturers’ Latest Publications, 


ee 


Burners. Enterprise Oil Burner Co., 2902 
19th St., San Francisco, Calif.—Bulletin of 
32 pages describing this company’s oil burn- 
ers for domestic and industrial use. 





Chemical Stoneware. General Ceramics 
Co., 71 West 35th St., New York City 
Bulletin X—S8 pages briefly illustrating 


types of acid-proof chemical stoneware 
equipment made by this company. 

Condensers. Thermal Engineering Co. 
70l Spring Arcade Bldg., Los Angeles, 
Calif.—Folder of 4 pages on convertible 
ammonia condensers. 

Control. Powers Regulator Co., 2720 
Greenview Ave., Chicago, lll.—Bulletin 260 

8 pages on a new self-operating tempera- 
ture regulator for heating systems, used 
with urit heaters, domestic, commercial and 
industrial radiation. 

Electrical Equipment. General Electric 
Co., Schenectady, N. Y.—Publications as 
follows: GEA-821B, Pressure and vacuum 
switches; GEA-1486, Outdoor oil circuit 
breakers; GEA-1516, Inclosed air circuit 
breakers ; GEA-1519, Grid-type field rheo- 
stats; GEA-1522, Motor starting switches. 

Equipment. F. Stokes Machine Co., 
Tabor Road, Olney P. O., Philadelphia, 
Pa.—Bulletin 100—Folder describing the 
range of process-plant equipment made by 
this company. 

Equipment. 
Row, New 
“Vortex” 
pany. 

Furnaces. W. S. Rockwell Co., 50 Church 
St.. New York City—Catalog 322—Folder 
describing this company’s electric or fuel- 
fired rotary hearth furnaces. 

Heat Exchange. Schutte & Koerting Co., 
Philadelphia, Pa.—Bulletin 11-S—S8 pages 
on extended-surface radiation tubing; and 


Dust Recovery, Inc., 15 Park 
York City—8 pages on the 
dust catcher made by this com- 


coils, units, and radiators assembled from 
this tubing 

Heating. Niagara Blower Co., 6 East 
i5th St., New York City—Bulletin 30—4 


pages describing a new disk-type fan heater 
of solid welded construction built entirely 
of aluminum. Heater also available with 
copper-fin-tube heating surfaces. 

Instruments. The Bristol Co., Water- 
bury, Conn.—Catalog 4001—-24 pages, com- 
pletely describing the “Free-Vane” air- 
operated recorder controllers for pressure 
and temperature made by this company. 

Instruments. Mine Safety Appliances 
Co., Pittsburgh, Pa.—Folder describing two 
new styles of portable, continuous indica- 
tors for carbon monoxide. 

Instruments. Roller-Smith Co., 233 
Broadway, New York City—Bulletin 160, 
12 pages on portable alternating-current 
instruments; Supplement 1, Catalog 48, 
Mounting base for small instrumengs; Sup- 
plement 1, Bulletin 240, Surface-tension 
balance for measuring surface tension of 
liquids; Supplement 2, Bulletin 300, new 
circuit tester for determining presence of 
short-circuits and for measuring resistance 
of lines 

Metals and Alloys. Republic Steel Corp.. 
Massillon, Ohio—43-page booklet on nu- 
merous steel shapes and on styles of struc- 
tural tubing produced from reclaimed rail 
steel: also booklet on use of Stainless 
alloys in dairies and similar industries. 

Metal Protection. Spraco, Inc., 114 Cen- 
tral St., Somerville, Mass.—30-page catalog 
and price list on spray painting and finish- 
ing equipment made by this company. 

Meters. Ralph N. Brodie Co., 61st & 
Lowell Sts., Oakland, Calif.—Folder de- 
scribing meters for precision measurement 
of flowing liquids, in capacities to 1,000 


gal. per minute. 
Models. H. E. Boucher Mfg. Co., 159 
Lafayette St., New York City—24 pages 


on scale models of all types made by this 
company. 


Motors. Century Electric Co., 1896 Pine 
St., St. Louis, Mo.—Bulletin 6-3—-4 pages 
on slip-ring induction polyphase motors, 
4 to 250 hp 

Motors. Master Electric Co., Dayton, 
Ohio—20-page catalog with engineering 


data and description of geared-head motors 
in small sizes for speed reduction and 
acceleration 

Motors. Wagener Electric Corp., St. Louis, 
Mo.—Bulletin 167—30 pages on small mo- 
tors, describing single-phase, polyphase and 


direct-current motors of fractional horse- 
power ratings. 

Paper Mills. V. D. Simmons, Inc., 435 
North Michigan Ave., Chicago, Tl.—47- 


page brochure illustrating this company’s 
design and construction of paper mills, 
briefly explaining in simple manner pulp 
and paper manufacture. Also describes a 
proposed joint utility-industrial power de- 
velopment belleved by this concern to be 


( hemical & 


of much value to industry and labor alike. 

Piping. Air Reduction Sales Co., Lincoln 
Bldg., New York City—24 pages on the 
eqpecten of welded piping, “tailored to 
fit.” 

Power Transmission. Link-Belt Co., 910 
South Michigan Ave., Chicago, I1l.—Folder 
1260—Describes briefly a newly developed 
vs-in. pitch silent chain for miniature power 
drives. 

Power Transmission. Reeves Pulley Co., 
Columbus, Ind.—Catalog 99—74 pages on 
variable-speed transmissions made by this 
compuny; includes construction details, de- 
signs for remote and automatic control, 
data on typical installations, and complete 
engineering data. 

Protective Coatings. Sleight Bituminous 
Products Co., Keyser Bldg., Baltimore, Md. 
—Folder describing this company’s line of 
acid-, alkali- and water-resistant bitumi- 
nous coating materials, made in colors and 


black. 

Pumps. De Laval Steam Turbine Co., 
Trenton, N. J.—Catalog B-3—12 pages on 
balanced, single-suction centrifugal pumps. 

Pumps. Pennsyivania Pump & Compres- 
sor Co., Easton, Pa.—Bulletins 216 and 217 
—Respectively 16 and 8 pages on multi- 
stage centrifugal pumps and single-stage, 
close-coupled centrifugal pumps. 

Pumps. Tabor Pump Co., 288 Elm St., 
suffalo, N. Y.—Bulletin L-630, Type L 
single-suction centrifugal pumps, capacities 
15 to 2,000 g.p.m.; Bulletin 120-B, 8 pages 
on standard sump pumps for drainage 
water and sewage. 

Pumps. Worthington Pump & Machinery 
Corp., Harrison, N. J.—Publications as fol- 





lows: Specification Sheet D-412-S6, Hori- 
zontal duplex power pumps; W-205-S1A, 
Specifications for double-unit steam-air 


ejectors ; W-205-S2, Specifications for 
single-unit steam-air ejectors. 

Refractories. McLeod & Henry Co., Troy. 
N. Y.—Catalog 232—8 pages on “Carbex”’ 
silicon carbide refractories for lining boil- 
ers, industrial furnaces, kilns, retorts, muf- 


fles, etc. 

Research. Adam Hilger, Ltd., 24 Ro- 
chester Pl., Camden Rd., London, N.W.1, 
England — Fifth Edition, 1931—60-page 


book on the practice of spectrum analysis. 
Includes notes on emission spectra 

Research. Podbielniak Analytical & Re- 
search Laboratories, 12th floor, Medical 
Arts Bldg.. Tulsa, Okla.—Publications as 
follows: Circular 4, Announcing this com- 
pany’s “Standard Precision Apparatus, 
Model-A” for low-temperature fractional 
distillation analysis, new thermos contain- 
ers, containers for gas and gasoline sam- 
ples, and packless valves: Circular 5, De- 
scribing services in construction of special 
scientific apparatus and in glass blowing: 
Circular 6, Describing analytical, consulting 
and research services and facilities offered 
bv this company: also Price Lists 49 and 
60, on apparatus supplied by this company, 

Screens, Orville Simpson Co., 12390 
Knowlton St., Cincinnati, Ohio—Folder de- 
scribing the use of Rotex screens in making 
baking powder and other products. 

Steam Generation. Edge Moor Iron Co.., 
Edge Moor, Del.—Bulletin 70—Handsomelv 
illustrated 26-page book describing the 
water walls and air preheaters manufac- 
tured by this company. 

Steam Traps. Armstrong Machine Works 
Three Rivers, Mich.—First issue of a new 
house organ published by this company 
and devoted to the use of steam traps in 
industry. 

Valves. Chapman Valve Mfg. Co., Indian 
Orchard, Mass.—4-page folder describing a 
lubricated plug cock recently introduced by 
this company. 

Valves. Homestead Valve Mfg. Co., 
Coraopolis, Pa.—48-page reference book on 
valves manufactured by this company. 

Valves. Reading-Pratt & Cady Co., 
Bridgeport, Conn.—16-page book on the 
new “Lubrotite’” lubricated gate valves 
made by this company. 

Water Conditioning. Buromin Co., 309 
Bowman Bldg., Pittsburgh, Pa.—Folder de- 
seribing services of this company in sup- 
plying “Buromin” water-conditioning re- 
agent and in installing the Hall Labora- 
tories’ methods of boiler-water conditioning 
in small plants. 


Weld Fittings. Bonney Forge & Tool 
Works, Allentown, Pa.—8& pages on weld- 
ing nozzles for making welded tee junc- 


tions, the side pipe to be welded or threaded 
to the nozzle. 

Wire Cloth. Cambridge Wire Cloth Co., 
Cambridge, Md.—Folder describing Stain- 
less steel wire cloth, wire screens, and 
wire belts made by this company 
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NEWS of the 





Henderson Sales Bill 
Being Revised 


OLLOWING a conference with 

representatives of the Manufactur- 
ing Chemists’ Association, American 
Medical Association, and American 
Drug Manufacturers’ Association, Prof. 
Yandell Henderson, of Yale, is rewrit- 
ing the bill sponsored by Senator Bing- 
ham to subject the sale of poisonous 
volatile substances to federal regulation 
under a permit system. The bill as 
amended probably will be restricted in 
scope to chemicals, paints, varnishes, 
lacquers, and other packaged products 
suitable for household use and possibly 
mechanical refrigerators. This revision 
would remove the principal objection of 
the bill that, as it now stands, would 
limit the issuance of permits for sub- 
stances suitable for domestic use without 
endangering human life, thus barring 
from shipment in interstate commerce 
many chemical products essential to in- 
dustry that have no application within 
the home. Senator Bingham announced 
that the substitute bill would be intro- 
duced shortly and that hearings will be 
requested before the Senate Committee 
on Agriculture. 


Hydrogenation Plant Runs 
For Record Period 


HE heavy oil hydrogenation plant 

at the Bayway refinery of Standard 
Oil Co. of New Jersey has operated 
continuously without interruption for 
eight months. This record without shut 
down of the first American full commer- 
cial-scale unit represents an achievement 
in chemical engineering of which the 
development engineers appear justifiably 
proud. During the period in question 
this continuous operation has been main- 
tained despite one or two power failures 
by substituting plant-generated power, 
despite the usual number of “tuning up” 
problems and, according to the engi- 
neers in charge, without any serious 
complications. 

Reports from European practice and 
the use of hydrogenation equipment by 
the I.G. indicate a variety of conditions 
met in Europe. The original German 
plant was designed to hydrogenate 
brown coal (lignite). Later it became 
desirable to hydrogenate also the tar 
and oil manufactured in the course of 
the low-temperature distillation of this 
lignite. Still more recently significant 
quantities of heavy fuel oil have become 
available from newly developed German 
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petroleum. All of thesé three raw mate- 
rials have been successfully hydrogen- 
ated. The aggregate production of mo- 
tor fuel by hydrogenation is reported to 
equal approximately 15 per cent of the 
entire consumption of gasoline in Ger- 
many. Thus it is evident that hydro- 
genation is already a highly significant 
part of the liquid fuel manufacturing ac- 
tivity of the Reich. 

The Standard Oil Co. of New Jersey 
also has been employing the hydrogena- 
tion process in investigations looking 
toward the development of a fuel which 





Synthetic Acetic Acid 
Plant in Germany 


Our consul general at Frank- 
fort-on-the-Main has forwarded a 
report which states that the 
Lonza- Werke Elektrochemische 
Fabriken of Waldshut, Baden, 
German subsidiary of a large 
Swiss concern, has_ recently 
opened a new synthetic acetic acid 
plant not far from the German- 
Swiss border which is to operate 
outside of the German synthetic 
acid syndicate. 





would minimize the fire hazard in air- 
craft operation. It is reported that the 
new fuel, as developed at present, has 
been tested in the laboratories of the 
National Advisory Committee for Aero- 
nautics at Langley Field, Va. The tests 
are said to have been very favorable, not 
only in demonstrating the safety value 
of the product but also in proving that 
it develops greater power than does the 
ordinary aviation gasoline. 
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Ceramic Short Course 
At Illinois 


HE biennial ceramic short course at 

the University of Illinois will be 
given Jan. 25 to Feb. 5, 1932. No fee 
will be charged for the course and the 
program will be divided into three divi- 
sions, as follows: structural clay prod- 
ucts; bodies and glazes; and vitreous 
enamels. The first week of the course, 
Jan. 25 te Jan. 30, inclusive, will be 
devoted exclusively to structural clay 
product subjects. The course in bodies 
and glazes and the course in vitreous 
enamels will be given the second week, 
Feb. 1 to Feb. 5, inclusive. 


December, 1931 — Chemical & Metallurgical Engineering 


As 


Textile Chemists Stress 
Value of Research 


ITH an attendance of more than 

300 members and visitors engaged 
in various branches of textile manufac- 
ture, the eleventh annual meeting of The 
American Association of Textile Chem- 
ists and Colorists was held in Boston, 
Mass., Dec. 4-5. Technical papers on 
various subjects brought out the im- 
portance of research activities. Dr. 
Louis Olney, of Lowell Textile Institute, 
chairman of the research committee, an- 
nounced that there are now eighteen 
subcommittees working on some definite 
problem confronting the textile chemist 
and colorist. 

P. J. Wood, vice-president and gen- 
eral manager of the Oriental Silk Print- 
ing Co., Paterson, N. J., was reelected 
president. Other officers named in the 
annual election are: W. H. Cady, of the 
U. S. Finishing Co., Providence, and 
Alexander Morrison, of the American 
Woolen Co., vice-presidents; Harry R. 
Davies, Dyestuffs Corporation of Amer- 
ica, Boston, treasurer; and A. Newton 
Graves, Franklin Process Co., Provi- 
dence, secretary. William R. Moore- 
house, National Aniline & Chemical Co., 
and Dr. Walter M. Scott, of the 
Gustavus J. Esselen organization, Bos- 
ton, were selected as councilors for 
three-year terms. 

2, 
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Lauer Elected President 
Of A.S.M.E. 


- the opening of the fifty-second 

annual meeting of the American 
Society of Mechanical Engineers, held 
in New York City, Nov. 30, it» was 
announced that Conrad N. Lauer, presi- 
dent of the Philadelphia Gas Works. 
had been chosen president of the organi- 
zation. Balloting had been conducted by 
mail, and other officers elected included 
Robert M. Gates, William B. Gregory, 
Fred H. Dorner, and Charles M. Allen, 
vice-presidents; and Eugene W. 
O’Brien, Harry R. Westcott, and Alex- 
ander J. Dickie, managers. 

In addition to technical and business 
sessions, the society’s gold medal was 
awarded to Albert Kingsbury, of Phila- 
delphia. Mr. Kingsbury also was given 
one of the John Scott medals. Other 
winners of John Scott medals were A\l- 
bert H. Emery, Jr., of Stamford, Conn., 
and Willis H. Carrier, of Newark, N. J. 
The Melville medal! was awarded to 
Arthur E. Grunert, of Chicago. 


731 





a 


Me tabi in. 





EWS FROM WASHINGTON 


By Paul Wooton 


Washington Correspondent of Chem. & Met. 


NLESS further complications 
arise, the increased freight rates 
authorized by the Interstate Com- 
merce Commission probably will become 
effective Jan. 1. In its revised list made 
public Dec. 7 the commodities previously 
earmarked for increases of $3 and $6 
per car will, in general, pay 6c. and 12c. 
per short ton respectively. In applying 
the surcharges, conversion to a weight 
basis was suggested by the railroads be- 
cause cars vary in size. The shift from 
a per-car to a per-ton basis produces, 
for the most part, the same equivalent 
in charges collected from shippers, but 
in some instances a change in classifica- 
tion has further increased rates. 
Pulpwood, coal, coke, iron ore and 
copper, lead and zinc ore and con- 
centrates, formerly listed for an increase 
of $3 per car, will take an increase of 
6c. per ton, but ores and concentrates 
n.o.s., to which the surcharge of $3 
per car was originally applicable, now 


are divided between the 6c. and 12c. 
per ton classifications. Included under 
6c. are borate rock, bituminous 
rock, bituminous asphalt rock, iron 
pyrites, crushed or ground lime- 
stone, dolomite n.o.i.b.n., feldspar, 


fluorspar, fluxing stone, ganister rock, 
glass sand, crude gypsum, loam, mold- 
ing sand, nickel matte, ore residue; 
crushed, ground or scrap slate, and 
voleanic ash. Mill cinder and mill scale 
(iron or steel), pyrites cinder, refuse or 
dross, coal ashes and cinders, and brick- 
bats and brick dust have been converted 
from a $3 per car to a 6c. per ton basis. 


INERAL products that have been 
transferred from the $3 per car 
(6c. per ton) list to the 12c. per ton list 
include bentonite, china clay, ground 
flint, fireclay, gilsonite, ground gypsum 
(not calcined), kaolin, barium sulphate. 
ground (barytes), not precipitated; 
barium sulphate, ground precipitated 
(blanc fixe) ; crude magnesium sulphate 
or kieserite, mica scrap or screenings, 
pipe clay, shale, slate not crushed, 
ground or scrap; ground soapstone 
(tale) dust, lump or rough slabs, crude 
chalk, and clay n.o.i.b.n. 


Forest products, n.O.s., Were pre- 
viously listed, as a whole, for an in- 
crease of $3 per car (6c. a ton).. In 


the revised schedule, the list that will 
take an increase of 12c. per ton includes 
acid wood, tanbark, wood charcoal and 
briquets, chemical brewers’ or 
vinegar chips, cork bark, chips, dust, 
waste or refuse, palm kernels, and pine 
needles. Products previously included 
in the list subject to the surcharge of 
$6 per car that will take an increase of 
12c. per ton include crude phosphate 


wood, 
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rock, sulphur, pig iron and scrap iron, 
and scrap steel. Asphalt and crude 
petroleum, previausly designated for an 
increase of $6 per car, will take an in- 
crease of lc. per 100 lb. Pine tar, tar 
and pitch except brewers’ and montan, 
and soapstone forms and slabs, including 
firebox and furnace linings, have been 
added to the list of commodities in the 
Ic. per 100 Ib. classification that also 
includes naval stores, refined petroleum, 
oil and gasoline, cement, brick and 
building tile, vegetable oil-cake and meal 
except cottonseed; lime and fertilizer. 


LL freight, including less-than-car- 

load, not included in the surcharge 
brackets at either 6c. or 12c. per ton or 
Ic. per 100 Ib. is subject to an increase 
of 2c. per 100 lb. The attempt to 
exempt short-haul lLc.l. freight from 
an increase in rates was abandoned be- 
cause of the difficulty in determining the 
length of haul at a given rate. The in- 
crease in rates under any category is 
limited to 10 per cent, which applies 
also to switching, floatage, and lighter- 
age charges. Where present freight 
tariffs are stated in dollars per car the 
Interstate Commerce Commission has 
prescribed that the increase of lc. per 
100 Ib. shall become $7.50 per car; if 2c. 
per 100 Ib., $10 per car; if 6c. per ton, 
$3 per car and if 12c. per ton, $5 per 
car. 

Only one increase may be applied on 
through shipments moving under com- 
bination rates. The same proviso ap- 
plies to shipments moving under transit 
on the basis of a through rate either 
with or without a transit or out-of-line 
charge. Where minimum weights are 
different in connection with the separate 
factors in combination through rates, 
the increase will be based on the highest 
minimum unless a lower total results 
from applying the authorized increases 
separately to each factor. Mixed car- 
load shipments will be subject to the 
highest surcharge provided for any 
commodity in the car except where a 
lower total results by surcharging a 
portion of the shipment as a less than 
carload and the remainder as a carload. 
The rate increases apply to the weight 
on which the charges are based. 


N announcing several tariff adjust- 

ments, including a reduction of 25 
per cent in duties on window (crown, 
cvlinder, sheet) glass and from $1 to 
50c. a ton on crude feldspar, effective 
Jan. 1, the Tariff Commission has con- 
cluded 18 months of intensive activity 
since its reorganization. Under the 
rigid discipline of Henry P. Fletcher, 
retired chairman, the Commission has 


hung up a fine record for doing little 
things in a big way. While adjustments 
in duty have been numerous they have 
been confined to commodities of small im- 
portance. The Commission has either 
recommended no change or has not yet 
reported on commodities, such as lin- 
seed oil and casein, that are political 
trouble makers. 

In opposing tariff revision at this 
session of Congress, President Hoover 
expressed confidence that flexible tariff 
procedure offers protection against de- 
clining labor costs abroad and abandon- 
ment of the gold standard in England 
and other countries. In its last series of 
recommendations the Commission re- 
ported that because of this very fact— 
the disturbance of exchange and _ its 
uncertain effect upon costs—it was un- 
able to specify a change in duties on 
several English and Mexican products. 

Chairman Fletcher had no interest 
in the tariff as an institution. His sole 
object was to raise its mechanical effi- 
ciency. Protégé of Grover Cleveland, 
his successor has all the conviction of 
a convert in “substantial tariffs.” 
Whether Robert Lincoln O’Brien will 
be as successful as Fletcher in imposing 
his will upon his colleagues is doubtful. 
He has a less forceful personality and 
more scruples. 


T is too early to predict the fate of 

the recommendation of the Muscle 
Shoals Commission that the properties 
be leased, preferably to a farmer-owned 
and controlled organization, for the 
production of commercial fertilizer and 
chemicals. President Hoover’s only 
comment in making the Commission’s 
report public was that the conclusions 
speak for themselves. He may have 
more to say when he submits the report 
to Congress. Advocates of government 
operation say that they can muster 
enough support to put the Norris bill 
through over a veto. This is regarded 
as very doubtful. 

As the Commission does not commit 
itself in favor of the production of 
nitrogeneous fertilizers, an accompany- 
ing report by Henry G. Knight, chief of 
the Bureau of Chemistry, stating that 
Muscle Shoals possesses only meager 
economic possibilities for the production 
of nitrogen, does not give the Com- 
mission’s report as Wickershamish a 
flavor as appears at first blush. Dr. 
Knight suggested that Muscle Shoals 
might possibly prove to be a good place 
to make phosphoric acid and _ that 
possibly the best test of this would be 
to seek bids for use of the plant for 
this purpose. 

No increase has been noted in chem- 
ical competition from Great Britain 
since that country abandoned the gold 
standard but the statistics available re- 
late only to the month of October. 
Scrutiny of imports in ensuing months 
will be necessary to determine whether 
the depreciated pound will have the 
effect of stimulating British exports to 
the United States. 

After Jan. 15 Japan will apply an 
import license system on all shipments 
of sulphate of ammonia. 
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August Merz Reelected 
President of $.0.C.M.A. 


ROTEST was voiced at the tenth 

annual meeting of the Synthetic 
Organic Chemical Manufacturers’ As- 
sociation, held in New York City, 
Dec. 10, against the proposed discon- 
tinuance of the annual census of dyes 
and synthetic organic chemicals pub- 
lished by the U. S. Tariff Commission. 
Charles A. Mace, secretary of the 
association, touched on this subject in 
his annual report. Dr. Charles H. 
Herty, at the luncheon session, stated 
that the discontinuance of this census 
was a backward step and he advocated 
an enlargement of this service so that 
more complete statistics might become 
available for other manufacturing in- 
dustries. 

John E. Edgerton, president of the 
National Association of Manufacturers, 
in speaking at the luncheon said that a 
fifteen-week campaign will be started 
Jan. 8, in which the full facts of the 
economic situation in the United States 
will be broadcast over the entire coun- 
try. The purpose in this, he explained, 
is to get people to think out of calm 
deliberation and not out of their 
emotions. The present tariff act is 
not responsible for the depression, Mr. 
Edgerton said. Conditions which have 
existed since the latter part of 1929 
are but the natural consequence of the 
overindulgence in productive endeavors 
based on a short-sighted belief that the 
United States was destined to supply 
all the needs of the markets of the 
world, because it was without compe- 
tition during the years of the World 
War and those immediately following. 

At the business session officers were 
elected as follows: president, August 
Merz, Heller & Merz Corp., New York 
City; vice-presidents, E. H. Killheffer, 
E. I. duPont de Nemours & Co., Pas- 
saic, N. J., and Frederick G. Zinsser, 
Zinsser & Co., Hastings-on-Hudson. 
N. Y.; additional members of the board 
of governors, E. A. Barnett, John 
Campbell & Co., New York: G. Lee 
Camp, Monsanto Chemical Works, St. 
Louis, and A. L. Van Ameringen, Van 
Ameringen-Haebler, Inc., New York. 

The board of governors reelected 
Ralph L. Dorland, of the Dow Chemical 
Co., New York, as treasurer, and 
Charles A. Mace, New York, as sec- 


retary. 
* 


Further Conferences for 
Cosach Interests 


N CONNECTION with the report 

that the commission which has been 
investigating the nitrate situation for the 
Chilean government had submitted its 
findings, the following announcement 
was issued by Guggenheim Bros.: 

“An invitation has been extended by 
the Chilean government, which has been 
accepted by the company, to hold in 
Chile further conferences with the gov- 
ernment and with the holders of the 
company’s obligations and others inter- 
ested in the company, through which it 


is hoped that a permanent accord may be 
reached which is practicable and in con- 
formity with the aspiration of the 
Chilean government and with the perma- 
nent interests of the industry. 

“New financial arrangements for the 
company are predicated on the govern- 
ment’s reaffirmation of the historic 
Chilean policy that financial obligations 
contracted will be respected by the gov- 
ernment, thus evidencing again the con- 
fidence in which the undertakings of the 
Chilean government are held in the 
financial markets of the world.” 

At the time the company was formed 
the government canceled the export 
duties of $12.50 a ton on iodine and 
nitrates. This was done so that the com- 
pany would not be at a trade disad- 
vantage. 

The Chilean government has been 
made a 50 per cent partner in the com- 
pany, and is guaranteed income for 1931, 
1932 and 1933 totaling about $60,000,000 
to replace the amounts which would have 
been received in export duties. 

Funds received by the company from 
the private sales last spring of $34,000,- 
000 of its bonds were to be used in part 
for working capital and in part to meet 
the payment to the government. It is 
understood that poor business necessi- 
tated the use of more of the funds than it 
was expected would be needed. 


* 
Kavalco Files Answer 
In Monsanto Suit 


N ANSWER was filed by Kavalco 

Products, Inc., Nitro, W. Va., Dec. 
1, in the federal court in Charleston, 
W. Va., denying allegations of fraudu- 
lent use of secret processes and breach 
of contract contained in the injunction 
suit brought by the Monsanto Chemical 
Works, St. Louis, Mo., and the Rubber 
Service Laboratories, Akron, Ohio. The 
answer is joined by C. Olin North and 
Winfield Scott, officials of the Kavalco 
company, who are co-defendants. 

The answer categorically denies any 
breach of contract or fraudulent use of 
secret processes in connection with the 
manufacture of phenolphthalein,  tri- 
phenyl phosphate, or tricresyl phosphate. 
The processes used in the Kavalco opera- 
tions are declared to have been de- 
veloped by the defendants subsequent 
to the time when Mr. North and Mr. 
Scott left the employ of the Rubber 
Service Laboratories. 


° 
Hydrogen Peroxide Shipped 
In Tank Car 


UCCESSFUL shipment of 100-vol- 

ume hydrogen peroxide in a specially 
constructed tank car is reported to have 
been made by the Buffalo Electro- 
Chemical Co., following cooperative 
efforts by that company and the Gen- 
eral American Tank Car Corp. The 
tank car is built of three large alumi- 
num plates of a new aluminum alloy 
designated as Alloy No. 51-SW Special, 
which carries copper, manganese, and 
titanium as impurities only. 
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Chemical Engineers Adopt 
Membership Gradation 


HEMICAL engineers will be more 
closely allied with the civil and 
sanitary engineers in the future if the 
recommendations discussed at the an- 
nual business meeting of the American 
Institute of Chemical Engineers in 
Atlantic City, Dec. 10, are accepted by 
the organizations involved. A paper 
by Thorndike Saville in the symposium 
on stream pollution had suggested that 
through an appropriate joint committee 
with the American Society of Civil 
Engineers, the institute should engage 
upon a study of industrial waste dis- 
posal with relation to stream pollution. 
W. L. Stevenson, chief engineer of 
the Pennsylvania Department of Health, 
held that there is a real need for a 
coordinating agency to assemble and 
interpret these developments in some- 
what the same manner as is now done 
on a limited scale by the Conference 
of State Engineers. George T. Sea- 
bury, secretary of the American Society 
of Civil Engineers, stated his personal 
view that civil and chemical engineers 
should be more closely allied in their 
studies of water pollution and sewage 
and waste treating methods, and also 
in the. field of engineering materials. 
On motion of Prof. A. H. White, of 
Michigan, the annual meeting went on 
record as favoring such an organiza- 
tion and referring the matter to the 
council of the institute with power to act. 
Other important action taken at the 
chemical engineers’ annual meeting was 
the approval of a constitutional amend- 
ment setting up three kinds of member- 
ship—active, associate and junior. The 
first draft of this had been submitted at 
the Swampscott meeting by Dr. M. H. 
Ittner, as chairman of the committec 
of nine. Subsequently it had been re- 
vised. passed on unanimously by the 
membership committee. and must now 
be submitted to the ballot of the mem- 
bership. 

Dr. H. C. Parmelee reported that the 
committee on chemical engineering edi 
cation was now readv to recommend 
one additional institution for inclusion 
on the list of accredited colleges and 
universities. His committee has also 
approved a statement outlining the work- 
ing procedure for an institution making 
application for listing by the institute. 
Dr. Harrison E. Howe summarized an 
account of the institute’s participation 
in the American Engineering Council 
and stated that a published report on 
this subject would shortly be available 
to the members. 

A. E. Marshall, who has served as 
chairman of the committee to arrange 
the joint session in England with the 
Institution of Chemical Engineers, an- 
nounced that because of the “economic 
disturbance” in both countries, the 
meeting would have to be postponed 
for one or two years. Instead the 
Tune, 1932. sessions will be held in 
Schenectady and Corning, N. Y. 

A list of the newly elected officers of 
the institute appears on p. 737 of this 
issue. 
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Tariff Changes Encourage Enlarged 
Production in Great Britain 


American and Continental Manufacturers 
Expected to Cooperate 


From Our London Correspondent 


1E RECENT general election 
and its favorable outcome have 
naturally overshadowed almost 


every other activity, but some time may 
elapse before its influence upon national 
life and upon the chemical industry can 
be viewed in proper perspective. 
Chemistry, engineering, and science are 
fairly represented among the successful 
candidates, Lord Reading and Dr. Clay- 
ton being directors of Imperial Chemi- 
cal Industries, to mention only one ex- 
ample of a new member and of a Cabi- 
net Minister. The shares of I.C.I. have 
naturally appreciated in value, possibly 
more than intrinsic value may justify, 
and those who look for any comprehen- 


sive tariffs as distinct from rational 
safeguarding are likely to be disap- 
pointed. On the other hand, it is clear 


that manufacturers in Europe, and per- 
haps in the United States, will make 
inquiries and preparations for licensing 
or carrying out of processes of manu- 
facture, plant, and commodities hitherto 
imported into this country, and which 
might with advantage entail manufac- 
turing operations independently, or in 
cooperation with existing concerns to 
serve the British market. 

Although the Chambers of Commerce 
have collected information regarding 
factory sites and have received a number 
of tentative inquiries, it is clear that 
technical, consulting, and financial co- 
operation from those with a knowledge 
otf Continental and American conditions 
will be sought and needed. The Jour- 
nal of the Society of Chemical Industry 
has just published a special number in 
which details are given of the various 
locations in this country which are par- 
ticularly suitable for factories. 


NTERIM dividend of 14 per cent 

paid by L.C.I., which involved a dis- 
tribution of some $3,000,000, was in 
accordance with expectations, although 
it was realized that such distribution 
might not accurately reflect the poten- 
tial earning capacity in the near future. 
It was clear that there was little hope 
of any substantial improvement in the 
nitrogen situation, and even exports 
contracted for to Russia appear to have 
fallen short of expectations, the quan- 
tity exported being only about 70,000 
tons of ammonium sulphate. 

On the other hand, confidence was 
stimulated by the announcement in re- 
gard to the possibilities that might be 
expected from the hydrogenation of 
coal, and to which reference was made 
in Dr. Ormandy’s paper before the In- 
stitute of Fuel. It is evident that this 
path may be a long one, because the 
estimated capital cost is about $200 per 
annual ton of gasoline, so that deprecia- 
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tion and interest on capital would alone 
account for half the cost of production 
and would be more than the out-of- 
pocket cost of landing gasoline today 
from the United States. 

The question of hydrogen supply is 
obviously important, and in a paper by 
Dr. E. F. Armstrong on the subject, 
which is to be presented to the Institu- 
tion of Chemical Engineers, will be of 
interest, particularly if it devotes closer 
attention to the possibilities of coke- 
oven gas as a source of hydrogen. The 
protagonists of low-temperature carbon- 
ization also had their say, in spite of the 
somewhat defunct state of industry as 
a potential producer of oil and gasoline. 
Although the semi-coke is finding an 
increasing market for domestic use, it 
suffers from the great disadvantage of 
occupying about twice the bulk of round 
coal. Here also hydrogenation of the 
low-temperature tars offers a very in- 
teresting field for research and exploita- 
tion, and the same may be said of creo- 
sote and pitch. 


ACCHARIFICATION of wood has 

been a fascinating possibility, al- 
though the price of molasses holds out 
slender hopes of commercial success. 
In a paper read before the Society of 
Chemical Industry, Dr. Auden and Dr. 
Joshua, of the research department of 
the Distillers’ Co., presented the result 
of their work on a semi-commercial scale 
extending over many months in the 
plant to which visitors were admitted 
during the jubilee meeting of the society 
in July. 

The rayon industry is showing de- 
finite signs of improvement and the 
depreciation in sterling and the pos- 
sibilitv of a safeguarding duty have also 
stimulated activities in the manufacture 
of transparent wrapping paper of the 
cellophane type. Thus Messrs. Court- 
aulds are doubling their plant capacity, 
and the sales of Transparent Paper, 
Ltd., are on the upgrade. The British 
market at present absorbs some 50 tons 
per week and is definitely expanding, 
and it will be interesting to observe 
whether British plant capacity can be 
expanded sufficiently rapidly to reduce 
importation from Europe, amounting to 
fully one half of the country’s require- 
ments. Some interesting new develop- 
ments in this industry are expected in 
the near future, and no doubt the price 
will ultimately fall with expanding 
demand and _ intensified competition, 
seeing that international price-fixing ar- 
rangements are extremely unlikely so 
long as Messrs. Courtaulds find the 
business profitable. 

New methods of nickel and chromium 


plating mentioned in these notes some 
months ago have now been abundantly 
proved in practice and in use by im- 
portant concerns in the motor and other 
industries. A demonstration commercial 
unit has been installed by Metalion, 
Ltd., in London, and has aroused great 
interest on account of the saving in 
time and working costs, and the im- 
proved appearance and adherence of 
the deposited metals. 

The Chemical Trade Journal gives 
details of a proposed standard specifica- 
tion recommended by a technical com- 
mittee of the British Engineering 
Standards Association for the identifi- 
cation of chemical pipes. It is suggested 
that sheet metal disks suitably colored 
and lettered be hung on the pipe lines 
to denote the nature of the fluid con- 
veyed, according to whether they are 
inflammable, toxic, corrosive, valuable, 
or under pressure. 

Sir Hugo Hirst, chairman of the 
General Electric Co., is the new presi- 
dent of the Institute of Fuel, and H. W. 
Cremer, lecturer in chemical engineer- 
ing at King’s College, London, is the 
new honorary secretary appointed by the 
Institution of Chemical Engineers in 
place of the late J. W. Hinchley. 


ME interest has been displayed in 
the N.O.C. process of the New 
Oscilloscope Co., by which it is asserted 
that corrosion and scale in boilers may 
be prevented. This is not an electrolytic 
process; it merely consists in the pass- 
ing of a small current through the boiler 
at a pressure of a few millivolts, practi- 
cally the whole of this current passing 
through the shell and not through the 
water inside it. No auxiliary purifica- 
tion plant is necessary and the process 
is also applicable to the circulating 
water of oil and gas engines. 

It is now certain that the Dyestuffs 
Act will be continued, and conversations 
have been proceeding very actively and 
with certainty of success between the 
German I. G. and Imperial Chemical 
Industries, as wel! as other parties, in 
order that a definite understanding can 
at last be arrived at internationally as 
well as domestically. It is a moot point 
whether all these attempts to protect 
prices and markets will not ultimately 
lead, in the chemical industry at any 
rate, to profitable manufacture by small 
firms of specialized lines salable at 
favorable prices, owing to the absence 
of heavy overhead charges. 

a 


Ice Manufacturers Will 
Meet in Victoria 


CE manufacturers of the Pacific 

Northwest will convene in Victoria, 
B. C., during the latter part of January. 
They will assemble as members of the 
Northwest Ice Industries Association, 
which will hold its convention at 
Victoria under the chairmanship of 
President Stanley Ewing, of Seattle, 
Wash. Representatives of all the lead- 
ing ice manufacturers in Washington, 
Oregon, and British Columbia will be 
represented at the meeting. 
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Unemployment Figures Emphasize 
Drop in French Manufacture 


Output of Chemicals Maintained at 
Fairly High Level 


From Our Paris Correspondent 


have taken no change for the better 

in the last month. On the other 
hand, the number of unemployed is 
steadily increasing. Official figures have 
credited 60,000 people as being out of 
work, but this total applies only to 
those who are receiving assistance from 
official organizations. Conservative es- 
timates place the total number of un- 
employed at about 400,000. The labor 
situation has directed attention to the 
fact that many foreigners are engaged 
in French industries. For instance, 80 
per cent of mine workers are for- 
eigners. In the agricultural sections of 
the Southwest, large numbers of Italians 
and Spaniards are employed. In the 
northern textile centers, Belgian work- 
ers are numerous. It is held that the 
labor problem would be solved if the 
places now held by foreigners were 
turned over to French workers. 

It is generally hoped that the execu- 
tion of the national plan, which had 
been suspended for reasons of a political 
nature, will help in lessening the num- 
ber of unemployed. Provisions are 
being made for the execution of works 
of general utility amounting to some 
four billion francs and including the 
construction of bridges, ports, schools, 
country electrification, waterworks, etc., 
to afford employment for some 100,000 
men. This plan, however, requires an 
early vote on the part of the French 
Parliament and a mobilization of the 
necessary funds, which probably will be 
provided by means of a national loan. 


[ have taken no conditions in France 


F it is rather difficult to give ade- 

quate figures regarding the exact 
number of unemployed owing to a lack 
of reliable statistics, it is quite as im- 
possible to determine the exact propor- 
tion in which production has been de- 
creasing in the various industries. This 
varies from 10 per cent in the northern 
collieries to 50 per cent in the Lyons 
silk industry and the tanneries, which, 
owing to large importation of American 
and Czechoslovakian shoes, have, for 
a long time been compelled to lower 
their rate of operations. 

In general, what may be termed 
luxury industries have suffered to the 
greatest extent from the depression. 
Manufacture of chemicals has been 
maintained at a fairly high average. 
Export trade in chemicals, as in other 
commodities, however, has been cur- 
tailed with England, because of the 
drop in sterling, and the same holds 
true for the Scandinavian countries. 
Financial conditions in Germany also 
debar that country from normal pur- 
chases of French goods. The upheaval 


in European exchange, therefore, may 
be cited as a very important factor in 
limiting the export tonnage of French- 
made chemicals and thus directly affect- 
ing the rate of productive activities. 


N contrast, French markets have 

been thrown open to importations 
from outside by reason of the position 
of exchange. A decree of Aug. 1, 1931, 
will now be put into effect. This decree 
provides the imposition of emergency 
tariffs, the rate of which has just been 
placed at 15 per cent, with a view of 
protecting French markets from com- 
petition arising from differences in 
exchange. In addition, a bill is now 
being presented, which provides that 
the 2 per cent tax, applied on all im- 
ports, will be increased to 4 per cent 
on half-finished and to 6 per cent on 
all finished articles, the 2 per cent being 
maintained only on raw materials. 

Beet-sugar production, which is im- 
portant in the northern section of 
France, has increased in recent years. 
The cultivated area in 1915 was 200,000 
hectares and 240,000 hectares in 1930. 
This year production will be lower and 
the 800,000 tons provided in an agree- 
ment made between growers and sugar 
manufacturers is not likely to be at- 
tained. 

Edmond Gillet, who had 
interests in the Lyons silk industries 
as well as in the artificial silk and 
chemical industries, recently died. He 
was chairman of the board of the firm 
of Progil, of Lyons, which owns a num- 
ber of works in various parts of France. 


important 


og 


Duty on Crude Feldspar 
Cut in Half 


Bee President has approved the re- 
port of the Tariff Commission with 
respect to the duty on feldspar, which 
indicated that a maximum reduction of 
50 per cent should be made in the exist- 
ing rate of $1 per ton on crude feldspar 
but that no change should be made in 
the duty on ground feldspar. Under the 
act of 1922, crude feldspar was on the 
free list and ground feldspar was duti- 
able at 30 per cent, as at present. 

Cost data for crude feldspar produced 
in the United States during the year 
1930 were obtained from twelve do- 
mestic mines which produced 75,491 
long tons, equal to 44 per cent of the 
total domestic production for that year 
and representing 75 per cent of the total 
production of the country for which 
cost records were kept. 

Cost data for crude feldspar produced 
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in Canada in 1930 were obtained from 
five Canadian mines which produced 
16,743 long tons of crude feldspar dur- 
ing 1930, equal to 79 per cent of the 
total quantity exported to the United 
States during that year. 

The report of the commission shows 
that the cost of Canadian feldspar, ex- 
clusive of*'the cost of grinding, but 
including the weighted average cost of 
transportation from mines to grinding 
mills and from grinding mills to princi- 
pal markets in the United States, ex- 
ceeds the corresponding cost of domestic 
feldspar by $2.44 per ton and that after 
taking into consideration the difference 
in price between Canadian and domestic 
feldspar and making allowance for the 
possible effect upon costs of the de- 
preciation in the Canadian dollar, the 
maximum reduction in duty permitted 
by law, namely, 50c. per ton, is 
warranted. 


% 


Bausch and Lomb Aid 
Research Workers 


A NOVEL method of stressing the 
importance of optical instruments 
as aids to work in research and control 
was employed by the Bausch & Lomb 
Optical Co. in the form of a course in 
“The Use of Optical Instruments in the 
Study of Chemical Problems” given at 
its laboratories in Rochester, N. Y., 
Nov. 2-14. Selected from various in- 
dustries, fifteen men, prominent in re- 
search and control work in their respec- 
tive companies, were invited to assemble 
in Rochester on Nov. 2 and take this 
specially arranged course covering the 
principles and applications of the more 
commonly used optical instruments. 
Laboratory specialists of Bausch & 
Lomb with Prof. E. M. Chamot, of 
Cornell University, made up the faculty. 
In addition to a well-planned course of 
lectures, demonstrations, and laboratory 
exercises, a certain amount of elective 
specialization on particular instruments 
was made possible. Specific problems 
of the attending scientists also were 
given consideration. 


% 


Plans to Expand Use 
Of Charcoal 


| gerne for the publication of a bul- 
letin to popularize the use of charcoal 
for industrial and domestic purposes are 
being carried forward by Axel H. 
Oxholm, director of the national com- 
mittee on wood utilization, in conjunc- 
tion with W. H. Matthews, president 
of the Forest Products Chemical Co., 
Memphis, Tenn., and several other man- 
ufacturers of wood chemical products. 
Mr. Oxholm is confident that if profit- 
able outlets were developed for this by- 
product of wood distillation, the status 
of the industry would improve ma- 
terially. He expressed the belief that a 
wide market for charcoal as a supple- 
mentary fuel in homes can be created. 
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German Industries in Acute Crisis 


Submit to Decrees 


Paring of Prices Brings Domestic Distress 
but Foreign Advantage 


From Our Berlin Correspondent 


VEN the I. G. Farbenindustrie 
complained in its last meeting of 
the acute depression and the crisis 

in consumption. Although this has had 
no considerable effect in the fields of 
dyes, pharmaceuticals, and photographic 
products, or even certain chemicals, the 
outlook is particularly dispiriting in the 
case of nitrogen and motor fuel, which 
have been the object of such long re- 
search. In order to enable agriculture 
to avail itself more generally of nitro- 
gen fertilizer, prices have been cut 
repeatedly and in some cases are ap- 
preciably below those prevailing before 
the War. Nevertheless, domestic con- 
sumption continues to decrease, while a 
further recession will inevitably have 
grave consequences for the general na- 
tional economy. Nor has the export of 
German nitrogen been able to maintain 
itself in the world market. Responsible 
causes are the tendency of most indus- 
trialized countries to erect their own 
nitrogen plants and the consequent clos- 
ing of former markets by protective 
tariffs and embargos. 

For these reasons, coupled with its 
decreased purchasing power, the LG. 
will have to count on a restriction in its 
synthetic nitrogen production and its 
dependent technical and scientific oper- 
ations. The motor fuel market offers 
no hope of return in the present con- 
tested world market, but the necessity 
of cultivating this branch of industry 
still remains, especially since it rests, 
like nitrogen production, on a fabrica- 
tion of domestic raw materials, Through 
the foundation of the German distribu- 
tion syndicate for rayon a certain stabil- 
ity has been achieved in the domestic 
market, although it is doubtful that a 
profitable production is possible at the 
present time anyway. 


HERE has been continued pressure 

on chemical prices, especially in con- 
sideration of the prevailing disadvan- 
tage compared with countries operating 
on weakened currency. This matter, 
however, is also subject to the emer- 
gency decrees concerning commodity 
price and wage reductions that have 
just been enacted. An entire readjust- 
ment, for better or for worse, therefore 
seems imminent, although it is too early 
to diagnose the effects on world mar- 
kets. 

Through excessive mechanization of 
coal operations in the Ruhr, the so- 
called grading problem has risen to 
great importance through the circum- 
stance that extraordinary quantities of 
fine coal have accumulated. There is 
no market for it at present, and the 
production of lump coal is concomitantly 
reduced. As long as the excessive quan- 


736 


tities of fine coal were rather easily 
disposed of in coking, the problem did 
not arise; but since the coking business 
of the syndicate is proportionately much 
worse off than the coal business, the 
whole industry is suffering from this 
excessive mechanization and rationaliza- 
tion of the preceding era. 

The Wintershall A.G., a leading pot- 
ash concern, has rented a petroleum 
refinery which it will operate coopera- 
tively with the firm Lepenau in Salz- 
bergen and with Anton Raky, Salz- 
gitter. The cracking plant - already 
erected in Salzgitter is being dismantled 
by the Borsig company and re-erected 
in Salzbergen. Prospectively 2,000 tons 
of crude petroleum will be processed 
here. 

A ray of light in the consumption 
crisis is the plastic resin industry, 
which utilizes raw materials available 
in practically unlimited quantities. This 
can now be freely expanded because 
American patents for resins have ex- 
pired in Germany. Although a statis- 
tical analysis of the market is difficult, 
it is observed that German participation 
in the world production is rapidly 
climbing. During 1929 the estimated 
share of the world’s production were: 
the United States, 40; Germany, 23; 
Great Britain, 17; and France, about 
10 per cent; meanwhile it is safe to 
assume that the German production has 
risen close to the American figure. In 
both countries the conditions for ex- 
pansion are favorable; that is, mass 
consumption of cheap, good-looking, in- 
sulating, durable and resistant objects 
for the most varied purposes; and in 
both countries the large electrical con- 
cerns are active in the development of 
fabricated products from artificial 
resins. 


eb use of brown coal (lignite) as 
a fertilizer has been investigated in 
practical trials by Liesche, who found 
that the productivity of many plants. 
such as potatoes, tobacco and so on, 
can be increased by the addition of 
controlled quantities in the soil. By the 
use of large quantities of lignite, how- 
ever, growth is reduced because its acid 
nature restricts the reducing and ad- 
sorptive power of the plant. This 
deleterious effect, however, can be re- 
duced by treating the coal with am- 
monia first. Thermally inferior coals 
are quite applicable to fertilization. The 
action depends on the presence of humic 
acids in the coal which influence the 
permeability of the plant cells for ac- 
cepting nutrition; the nitrogen content, 
however, has no effect. The action of 
the normal fertilizer is greatly increased 
by the slight addition of humic com- 






is believed that the soil 


pounds. It 
exhaustion that accompanies the con- 
tinued use of artificial fertilizer is due 
to the reduction in humic compounds 
within the soil and can be alleviated 
by replacing them. 


According to Prof. Falk, Hann- 
Minden, arsenic can be used advantage- 
ously in wood preservation processes. 
Arsenic, in the form of arsenates, com- 
bined with chromates or bichromates, 
seems to become stably fixed on applica- 
tion. Of especial importance was the 
discovery that wood, permeated with 2 
per cent solution of arsenic acid and 
bichromate could be shaken in water 
several thousand times without appar- 
ently relinquishing any arsenic or 
chromium to the wash water. This im- 
pregnation also serves as a fire pro- 
tection. 

The union of German food manufac- 
turers and dealers is in conference for 
the purpose of outlining a new ordi- 
nance on preservatives for food ma- 
terials, in conjunction with the Public 
Health Bureau. The purpose is to ascer- 
tain the harmlessness of such agents as 
sulphurous acids, boric acid, hexamethy- 
lenetetramine, formic acid, benzoic acid, 
and oxybenzoic acid, as well as the best 
methods of application and degree of 
purity. 
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Insecticide Group Adopts 
Conference Rules 


~~ insecticide and disinfectant in- 
dustry, which held a trade practice 
conference in Indianapolis, in Novem- 
ber, 1926, has accepted the rules of 
that conference following a number of 
changes suggested by the Federal Trade 
Commission. The Commission divided 
a former resolution concerning an exist- 
ing business practice into two parts. 
The Commission approved the rule in 
one part and accepted as an expression 
of the trade the rule in the other part. 
The Group I rule refers to giving 
money or anything of value to agents of 
customers or of competitors’ customers 
without the knowledge of their em- 
plovers, as an inducement to influence 
their employers to purchase products 
from the maker of such gift, or to in- 
fluence such employers to refrain from 
dealing with competitors. The Group 
II rule refers to the matter of observance 
by the industry of the Group I rule. 
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Ice Manufacturers Will 
Meet in Victoria 


CE manufacturers of the Pacific 

Northwest will convene in Victoria, 
B. C., during the latter part of January. 
They will assemble as members of the 
Northwest Ice Industries Association, 
which will hold its convention at 
Victoria under the chairmanship of 
President Stanley Ewing, of Seattle, 
Wash. Representatives of all the lead- 
ing ice manufacturers in Washington. 
Oregon, and British Columbia will be 
present. 
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MEN 


IN CHEMICAL ENGINEERING 


Joun V. N. Dorr, president of The 
Dorr Co., New York City, has been 
elected president of the American Insti- 
tute of Chemical Engineers for the 
coming year. Mr. Dorr has been the 
recipient of numerous previous honors 
for his fundamental early work on 
chemical engineering equipment, of 
which his present company has been 
the outcome. 





JOHN V. 


N. DORR 


ALBERT FE. MARSHALL, consulting 
chemical engineer, of New York City, 
has been elected vice-president of the 
American Institute of Chemical Engi- 
neers. Mr. Marshall, a native of Eng- 
land and a graduate of Liverpool Uni- 
versity, has been associated with many 
types of chemical operations in this 
country, especially in heavy chemicals 
and glass technology. Before adopting 
his consulting practice, he was engaged 
with the United Alkali Co., London, 
Thermal Syndicate, and Davison Chem- 
ical Co. 


Wititarp Dow, president of Dow 
Chemical Co.; H. C. PARMELEE, vice- 
president of the McGraw-Hill Publish- 
ing Co.; James G. Vatt, Philadelphia 
Quartz Co.; and R. T. Hastam, Stand- 
ard Oil Co. (N. J.), were elected 
directors of the American Institute 
of Chemical Engineers. Freperic J. 
LEMAISTRE, MARTIN H. ITTNER, and 
Davip WESSON were reelected secretary, 
treasurer, and auditor respectively. 


Atrrep W. Gaucer, for five years 
head of the division of mines and de- 
partment of chemical engineering at the 
University of North Dakota, has joined 
the Pennsylvania State College to be- 
come head of the Mineral Industries 
experiment station. 


Georce H. FANCHER is now head of 
the petroleum research division of the 
Minéral Industries school at Pennsyl- 
vania State College. Dr. Fancher has 
spent much of his past career in ad- 
vanced study and in petroleum com- 
panies, but came to his new position 
from the Colorado School of Mines, 
where he was associate professor of 
petroleum engineering. 
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WILLIAM ALBERT GALLUP, formerly 
of the staff of Arthur D. Little, Inc., 
has opened an office in Boston for con- 
sultation services involving chemical 
products and processes. 


W. D. Huntinecton, for 16 years 
vice-president of the Davison Chemical 
Co., Baltimore, has resigned and will 
assume the directorship of fertilizer sales 
for the American Cyanamid Co., New 
York City. 


Wa ter S. Lanois, vice-president of 
the American Cyanamid Co., has been 
elected chairman of the New York Sec- 
tion of the American Chemical Society 
for 1932. Dr. Landis has been with his 
present company since 1912, and before 
that spent five years teaching at Lehigh 
University. 


Ros Roy McGrecor, who has been a 
member of Mellon Institute research 
staff since 1927, has been appointed in- 
cumbent of a new fellowship there, 
established by the Macbeth-Evans Glass 
Co. for research on glassware. 


ArtHur K. Doo.ittie, for many 
years connected with the Sherwin- 
Williams Co., at Newark, N. J., is now 
engaged in lacquer research for the 
Bradley & Vrooman Co., paint manu- 


facturers at Chicago. 
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Cart Boscu and Friepricu Bercius, 
both of the I. G. Farbenindustrie, of 
Germany, have been appointed joint 
recipients of the Nobel chemistry award 
of 1931. The award is significant in 
its choice of two men whose work has 
been identified particularly with large- 
scale chemical industry. Dr. Bosch was 
particularly successful in the commercial 
fulfillment of atmospheric nitrogen fixa- 
tion together with Haber, who received 
the sole award in 1918. Dr. Bergius’ 
greatest contribution probably was his 
successful hydrogenation of coal and oil, 
the former in Germany and the latter 
both here and abroad. Another recent 
work of his was the conversion of saw- 
dust into sugar through acid hydrolysis. 


Epwarp R. WEIDLEIN, director of 
Mellon Institute of Industrial Research, 
has been elected to the board of trustees 
of the University of Pittsburgh. 


J. R. Hoover, for two years manager 
of the general chemical laboratories of 
the B. F. Goodrich Co., Akron, Ohio, 
has joined the chemical sales division. 
His successor is L. M. Freeman. 


R. M. Burns has been promoted to 
assistant chemical director of the Bell 
Telephone Laboratories, New York City, 
under R. R. Williams, the director, as 
a part of the reorganization now under 
way in the chemical department. 
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OBITUARY 


WiLLt1AM C. WARNER, vice-president 
and secretary of the Maltbie Chemical 
Co., Newark, N. J., died on Dec. 2, at 
his home in Glen Ridge at the age of 
61. He had been with this company 
since 1893 when he joined as chemist 
and later became laboratory manager. 








CALENDAR 


AMERICAN INSTITUTE OF CHEM- 
ICAL ENGINEERS, spring meeting, 
Schenectady and Corning, N. Y., 
June. 


AMERICAN CHEMICAL SOCIETY, 
83d meeting, New Orleans, March 
28-April 1. 


ELECTROCHEMICAL SOCIETY, spring 
meeting, Baltimore, April 21-23. 


HEATING AND VENTILATING Ex- 
position, American Society of Heat- 
ing and Ventilating Engineers, 
Cleveland, Jan. 25-29. 


INTERNATIONAL CONGRESS OF 
PuRE AND APPLIED CHEMISTRY, 
Madrid, Spain, April 3-10. 


MATERIALS HANDLING EXPosITION, 
New York City, indefinitely post- 
poned. 


Russer Division, American Chem- 
ical Society, spring meeting, De- 
troit, Feb. 25-26. 

TECHNICAL ASSOCIATION OF THE 
Putp AND Paper Inpustry, New 
York, Feb. 15-18. 
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ECONOMIC INFLUENCES 


on production and consumption of CHEMICALS 


Chemical Industry Operated at 
Slower Rate Last Month 


Productive Activities Closely Follow Lead 
of Consuming Industries 


NCREASED rate of chemical pro- 
[ section which was reported for Sep- 

tember, failed to continue throughout 
October and a.further slight drop was 
reported for November. Owing to larger 
outputs in some of the basic industries, 
the index number of Electrical World 
rose slightly in November, but the chem- 
ical and other process industries did not 
share in this improvement. Manufac- 
turing operations as measured by con 
sumption of electrical power is indicated 
by 128.2 for November, with 129.3 rep- 
resenting the rate for the preceding 
month. Declines in the leather and tex- 
tile trades accounted for a falling off in 
consumption of chemicals in those fields, 
but a part of this loss was made up by 
wider activities in the rubber and paper 
trades. Automotive activities, while not 
coming up to expectations, were re- 
ported at a higher rate than for October. 

Comparative activities for October, 
this year and last year, in some of the 
producing and consuming branches of 


the chemical industry are shown as 
follows: 
Oct., Oct... 

Production 1931 1930 
Acetate of lime, 1,000 Ib 1,529 5,871 
Methanol, crude, cal 183,851 372,939 
Methanol, ref. gal 56,474 575,711 
Methanol, syn., cal 510,432 966,469 
Automobiles, cars, number 57,764 113,226 

Trucks, number 21,727 40,593 
Taxis, number 651 582 

Byproduct coke, 1,000 ton 2,389 3,408 
Glass, piate, 1,000 sqft 4,532 8,583 
Glass, containers, |,000 er 1,779 2,347 
Petroleum refined, 1,000 bbl 75,675 74,018 
Rosin, wood, bbl 26,102 34,818 
Turpentine, wood, bbl 3,922 5,817 
Pine oil, gal 176,973 225,688 
Ethyl alcohol, 1,000 pr. gal 16,037 18,455 
Ethyl aleohol withdrawn for dena- 

turization, 1,000 pr. gal ee 15,564 18,537 

Consumption 
Cotton, bales 462,025 443,284 
Silk, bales 56,668 61,937 
Wool, 1,000 Ib. gr. equiv 42,990 40,975 
Rubber, crude, ton 22,277 27,516 
Fertilizer in southern states, |,000 

tons eee 94 106 
Sulphuric acid in fertilizer in- 

dustry, ton : 95,478 222,892 


The slower movement in the fertilizer 
industry this year has had a direct bear- 
ing on the total output of sulphuric acid. 
The fertilizer trade is by far the largest 
single consumer of sulphuric acid and 
also produces a large part of the amount 
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it consumes. For the first ten months 
of this year production of acid in the 
fertilizer industry amounted to 1,219,487 
tons expressed in terms of 50 deg. acid, 
as compared with 1,856,460 tons for the 
corresponding period of 1930. Pur- 
chases of acid from non-fertilizer manu- 
facturers for the ten months reached a 
total of 233,529 tons, as against 358,998 
tons for 1930 period. 


— of plastic, cold-water paints 
and calcimines showed a falling off 
during October. Plastic paint sales were 
674,332 Ib., worth $75,886, as against 
725,583 lb., worth $63,924, in Septem- 
ber; calcimine sales of 3,376,616 Ib., 
valued at $145,374, as against 3,691,186 
lb., with a value of $161,743 the previous 
month, and cold-water paint sales in dry 
form of 909,315 Ib., worth $65,275, 
against 1,193,325 lb., valued at $81,037. 
Sales of plastic paints for the first ten 
months of the year amounted to $835,- 
772, against $1,123,900 last year; of 
calcimines, $1,317,669, against $1,553,- 
736, and of cold-water paints in dry 
form, $820,104, as compared with $842,- 
895 in 1930. 

November tag saies for fertilizer as 
reported by the National Fertilizer 
Association were approximately 90 per 
cent of those for November, 1930. Tag 
sales for the four months, August- 
November, in the sixteen tag sales states 
were 76 per cent of those for the corre- 
sponding period of last year. 

Statistics reported by the Department 
of Commerce put October paint, var- 
nish, and lacquer sales at $20,764,464, 
as against $26,578,618 a year ago and 
$35,915,894 in 1929. Of these, $13,947,- 
242 were classified, $8,490,645 being 
trade and $5,368,491 industrial sales, as 
against $17,986,075 classified, divided 
into $10,140,678 trade and $7,615,486 
industrial, and $24,541,593 classified, 
$12,552,176 trade and $11,714,213 in- 
dustrial, during the two years preceding. 
For the first ten months of the year the 
total paint, lacquer, and varnish sales 
equaled $248,486,466, as compared with 
$311,804,811 and $384,730,420 in 1930 
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and 1929. The greatest falling off has 
been in industrial sales, reflecting the 
lesser construction program during 1931. 


REIGN trade in chemicals con- 
tinues to follow the lessened rate of 
industrial activities both here and 
abroad. Outward shipments of chemi- 
cals and related products in October 
were valued at $7,599,874, compared 
with $10,129,029 for October, 1930. In 
the coal-tar group a decided falling off 
was reported in exports of coal-tar 
colors and dyes, the totals being 1,013,- 
569 Ib. in October, this year, and 2,480,- 
621 Ib. in October, 1930. 

Under the industrial chemicals group, 
exports were valued at $1,394,364 in 
October and $1,806,416 for the corre- 
sponding period of last year. Acetone 
showed a marked gain for the compara- 
tive periods and shipments of aluminum 
sulphate amounted to 6,145,277 lb., com- 
pared with 3,866,548 Ib. in October, last 
year. Calcium carbide and bleaching 
powder also moved in larger volume 
than in October, 1930. 

In the soda group, bichromate and 
sulphate were the only ones to surpass 
last vear’s figures, but the decline in 
caustic soda shipments was not large and 
the 10-months total for that product still 
favors the present year. 

Foreign buying of carbon black was 
shown to have made headway, as Octo- 
ber exports were 7,913,082 Ib., as against 
4.829.348 Ib. in October, 1931. 

Imports of chemicals and related prod- 
ucts in October were valued at $6,591,- 
642, which compares with $8,668,497 in 
October, last year. In the coal-tar group, 
imports of creosote oil fell off about 9 
per cent from the October, 1930, total, 


but still reached the large figure of 
4,621,206 Ib. 

Incoming shipments of industrial 
chemicals in October were valued at 


$1,403,037, as against $2,143,296 in Oc- 
tober, last year. Of the acids, formic 
was the only one to register a gain. 
Nitrate of ammonia was imported to a 
slightly larger extent, but a sharp drop 
was noted in the case of barium com- 
pounds. Crude glycerine and magne- 
sium compounds showed improvement, 
as did potassium carbonate, potassium 
chlorate, and caustic potash. 

Featuring imports of fertilizer mate- 
rials was a sharp increase in sulphate of 
ammonia; 18,616 tons in October, 1931, 
and 6,211 tons in October, 1930. Nitrate 
of soda also came in to a larger extent 
but imports of potash salts and other 
fertilizer materials registered declines. 
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ACTIVITY IN PRODUCING AND CONSUMING 
INDUSTRIES 
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MARKET CONDITIONS 
AND PRICE TRENDS 


Competition Increases for Contract 
Business in Chemicals 


Selling Pressure Gives Price Advantage 
to Consuming Industries 


ITH consuming industries cov- 
ered on their raw material re- 
quirements for the present month, 


the market for chemicals has been of 
interest chiefly because of developments 
connected with contract placements for 
next year. While the volume of con- 
trac! orders cannot be reduced to de 
finite terms, it is safe to say that orders 
booked for 1932 delivery are consider- 
ably below those placed at this time last 
year for 1931 delivery. 

In some cases, however, producers 
adopted an active policy and were more 
desirous than heretofore to place long- 
term orders on their books. Bichro- 
mates, especially the soda variety, came 
in for wider attention because leading 
sellers were competing keenly, and it is 
evident that enlarged production, as 
represented by a new producing com- 
pany, has disturbed the even tenor 
which has marked sales of this pro- 
duct in recent years. Somewhat simi- 
lar conditions were found in the market 
for butyl alcohol, where selling pres- 
sure was heightened by the addition of 
a new synthetic production. 

Contracts for calcium chloride like- 
wise were placed at prices below those 
quoted in the last few years. The low- 
ering of prices coincided in time with a 
report that one of the large mineral oil 
companies had developed a source of 
supply for calcium chloride and was 
taking steps to dispose of its production 
for the coming year. In this connec- 
tion it may be mentioned that a report 
from Canada states an evaporating plant 
for calcium chloride production may be 
built at Rivercourse, Alberta. This is 
based on the result of oil drilling opera- 
tions in the Ribstone area. Two wells 
are said to make possible a daily pro- 
duction of 25 tons of calcium chloride. 


ORWARD buying of alkalis made 

some progress during the month, but 
no new price developments were brought 
to light. Many consumers are holding 
back because they believe any change in 
the quoted prices would be in their 
favor. On the other hand, producers 
are not adopting a price-cutting policy 
and it seems certain that the low level 
of prices which distinguished contract 
trading a year ago will not be reached 
on 1932 business. 

Anhydrous ammonia has been offered 
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by some producers with quotations vary- 
ing according to point of delivery. If 
this method becomes general it will be 
a departure from the custom followed 
in the last few years. For instance, 
1931 contracts were written on a de- 
livered basis with freight charges also 
allowed for return of empty cylinders. 
In view of the proposed increase in 
freight rates it is probable that a zoning 
system will determine the delivered 
price. 


EPORTS regarding the alcohol in- 
dustry indicate that producers are 
holding firm views about values. Per- 
sistent rumors have been in the market 
to the effect that the future price trend 
would be upward. One report says it 
is the trade belief that only moderate 
advances will be established for the 
coming year. The biggest interests, 
which cooperated in the recent produc- 
tion agreement with the government, 
desire only to effect stabilization at a 
level which will furnish a living profit, 
however low that level may be, and have 
no intention of taking advantage of con- 
sumers. High prices would inevitably 
lead to breaking of agreements and a 
return of the 1931 price demoralization. 
The nitrogen situation remains in an 
unsettled position. Nitrate of soda not 
only has suffered from restrictions re- 
garding shipments to different European 
countries but also has been depressed by 
internal conditions. Press reports have 
stated that the government commission 
considered a recommendation for dis- 
solution of the Cosach combination. 
Later reports say the commission will 
recommend changes, one stipulation be- 
ing that the Chilean government shall 
require a controlling interest in the com- 
bination. 

In a hard drive for business abroad, 
our synthetic ammonia and nitrate com- 
panies are hammering State and Com- 
merce Departments for intervention to 
break the cordon of embargos in 
Europe. They have not yet revealed 
whether they are motivated by purely 
business or political reasons. If they 
can demonstrate that foreign markets 
are closed to them, it would not be 
surprising if they should urge Congress 
to adopt the same policy. Deprived of 
a great free market, other countries 


might be forced into line on a rational 
program. 

The report that Germany would per- 
mit entry of 50,000 tons of Chile nitrate 
brought a request that the State Depart- 
ment make protestations that this dis- 
criminates against the American syn- 
thetic product. Pondering over this, 
State Department attorneys concluded 
that they could not maintain such a 
contention when our own tariff, by ap- 
plying different rates, makes a distinc- 
tion between natural crude and syn- 
thetic camphor. 


Pgh aes from London state that a 
bill was introduced in the British 
Parliament on Nov. 13 calling for ex- 
tension of the United Kingdom Dye- 
stuffs Act throughout all of next year. 
The present act will function until the 
end of this year. 

The act prohibits the importation, ex- 
cept under license issued by the Board 
of Trade, of all synthetic organic dye- 
stuffs, colors, and coloring matters and 
all organic intermediate products used 
in the manufacture of any such dye- 
stuffs, colors, and coloring matters. 
Under a revised ruling adopted in 
January, 1931, import licenses will be 
granted if British makers are not will- 
ing to supply dyestuffs at the foreign 
prices, provided these are not “dump- 
ing” prices, defined as prices below 
which foreign makers are selling the 
products in other countries. 


ARIFF developments include a 

proclamation reducing the duty on 
crude feldspar from $1 to 50c.a ton, The 
lower duty will become effective Jan. 1. 
No change was made in the duty on 
ground feldspar, and it will stand at 30 
per cent ad valorem. 

The commission found that the cost 
of Canadian feldspar, exclusive of the 
cost of grinding but including the 
weighted average cost of transportation 
from mines to grinding mills and from 
grinding mills to the principal United 
States markets, exceeds the cost of do- 
mestic feldspar by $2.44 per ton and 
that after taking into consideration the 
difference in price between Canadian 
and domestic feldspar and making allow- 
ance for the possible effect upon costs 
of the depreciation in the Canadian 
dollar, the maximum reduction of 50 
per cent in duty permitted by law is 
warranted, 

A reduction of 25 per cent in the 
present rate of duty on window glass 
also was proclaimed and an application 
was received from the Argentine ask- 
ing for a reduction in the duty on 
casein. 
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Restricted produc- 
flaxseed crop in this country was ma- 


ket in general. 


Copperas presents one of the strong 


spots in the market. 
kets and, with ample sup- 


plies in this country and animal fats 
at low levels, the outlook for the im- 


l. 


Vegetable oils are weak in foreign 


primary mar 


nomina 
mediate future would not indicate any 


ticipating a wider buying movement to 
spot quotations are little better than 


strengthen the copper market and an- 
tion has held supplies at low levels and 
important price changes. 


steady the mar 


Still more recently, it was reported 
that a new source of supply for calcium 


chloride was available, and at the same 


pound immediately followed. Inthe last time this chemical, which for a long 


month this chemical has been under 


ence of a new selling factor, and mar- 


butyl alcohol was enlivened by the pres- 
time had been maintained at an un- 


A decline of 4c. per 


Values of Chemicals 


More than a month ago it acetate underwent a downward revision. 


E entrance of new producers 


into the market has been a dis- 
turbing factor on values of some ket prices for this product and for butyl 


chemicals. 


Competitive Influences Affect 


was announced that a new plant in Ohio 
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ported, but, in general, values have held 


a steady course. 
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low of 64c. per Ib. was reached by 
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in effect since 1899. 
bers of the metal trade are optimistic 


of 3.10c. per 100 lb. and tin salts were 
expecting an announcement wh 


sulphate reached an all-time low price 
lowered accordingly. 
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that basis and are so designated. 
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to Dec. 1 


Prices 


is the trade 


Industrial Chemicals 


following prices refer to round lots in the 
York market. 
works, 


cus- 




















' 
Current Price | Last Month Last Year 
Acetone, druma, Ib . |$0.10 -$0.11 $0.10 -$0.11 $0.11 -$0.12 
Acid, acetic, 28%, bbl., ewt 2.50 — 2.75 | 2.50 - 2.75 2.60 - 2.85 
Glacial 99%, tanks 8.10 8.10 - .| 8.98 - ‘ 
drs 8.35 8.60 | 8.35 — 8.60 | 9.23 — 9.48 
U.S. P. reagent, c’bys 8.85 9.10 | 8.85 — 9.10 | 9.73 — 9.98 
Borie, bbl., Ib 06! .07 . 06) 07 | .06]— .07 
Citric, kees, Ib 35 36 35 . 36 434 45 
Formic, bbl., Ib wo- .1) .10 a) 10 oat 
Gallic, tech., bbl., Ib 50 - 55 50 .55 50 .55 
Hydrofluoric 30% carb., Ib 06 07 | 06 07 06 .07 
Latic, 44%, tech., light, bbl., Ib i .12 11} 12 mat} 12 
22, tech., light, bbl., Ib 05) 06 05) 06 054 .06 
Muriatic 18° tanks. ewt 1.00 1.10 | 1.00 1.10 | 1.00 1.10 
Nitric, 36°, carboys, lb 05 054; .05 054 05 054 
Oleum, tanks, wks., ton 18.50 -20.00 (18.50 18.50 -20.00 
Oxalic, crystals, bbi., Ib i iy} Y .12 
P hosphoric, tech., ¢ ‘bys . lb 08) 09 | .08) .09 . 08} .09 
Sulphuric, 60°, tanks, ton 11.00 —11.50 |11.00 —11.50 |11.00 -11.50 
Tannic, tech., bbi., Ib 23 7. <a 7 35- .40 
Tartaric, powd., bbl., lb. 264-— .27) .264- .27) 31- .33 
Tungstic, bbl., Ib 1.40 — 1.50 | 1.40 - 1.50 | 1.40 — 1.50 
Alcohol, ethyl, 190 p'f., bbl., gal.| 2.33 -... i, Soe 2.63 — 2.71 
Alcohol, Butyl, tanks, Ib... .. he “teres f Pee .163- .17 
Alcohol, Amyl.... ee Pee weaned san cbu ca 
From Pentane, tanks, lb see coves . 203- ae 
Denatured, 188 proof 
No. | special dr., gal , eee (es coun 5 ee 
No 5, 188 proof, dr., gal .28 - enee .28 = es 40 eosceece 
Alum, ammonia, lump, bbi., Ib 03i;— .04 .03i— .04 03};-— .04 
Chrome, bbl., Ib 04} .05 .045- .05 .05 - -05} 
Potash, lump, bbl., Ib 03) .04 . 03} .04 .03 03) 
Aluminum sulphate, com., bags, 
ewt.. 1.25 1.40 | 1.25 —- 1.40 | 1.40 — 1.45 
Tron free, ba., ewt... . ccaue oe 2.00 | 1.90 — 2.00 | 1.90 2.00 
Aqua ammonia, 26°, drums Ib. 02} 03 .02} 03 03 .04 
tanks, lb. 02} .02) 02}- 023; .02) .02]} 
Ammonia, anhydrous, cyl., Ib 15} 154) . 15}- 153; . 15)- fe 
tanks, Ib 05) .05)- .05)}- 
Ammonium carbonate, powd 
tech., casks, Ib 104 tt 104 a .10j- 11 
Sulphate, wks., cwt 1.10 1.10 - 1.75 
Amylacetate tech.., coat. Ib., gal 16} | 16} 222 ' 
Antimony Oxide, bbl., 08 09 | .08 09 08} 10 
Arsenic, white, powd.. on l 04 04) 04 04}; .04 04} 
Red, powd., keas, Ib 09 10 | 09 10 | o9- .10 
Barium carbonate, bbl., ton 56.50 —58.00 (56.50 -58.00 |58.00 -60.00 
Chioride, bbl, ton 63.00 —65.00 |63.00 —65.00 (63.00 -65.00 
Nitrate, cask, lb 07 07}; .07 07} 07 .07} 
Blane fixe, dry, bbl., Ib 03) 04 03j- .04 | .03}- .04 
Bleaching powder, f.o.b., wks., | 
druma, cwt. 2.00 2.10 | 2.00 —- 2.10 | 2.00 — 2.10 
Borax, grain, bags, ton 50.00 —57.00 |50.00 -—57.00 |50.00 -57.00 
Bromine, es., Ib 36 38 | .36- .38| .45- 47 
Calcium acetate, bags 2.00 2.00 - | 2.00 
Arsenate, dr., lb 06 07 06 07 .07 .08 
Carbicie drums, Ib. 05 06 05 06 .05 .06 
Chloride, fused, dr., wka., ton.| 18.00 - 120.00 20.00 aa 
flake, dr., wks.. ton. |21.00 122.75 - }22.75 
Phosphate, bbl, Ib 08 063) 08 . 084) 08 . 08} 
Carbon bisulphide, drums, Ib 05 06 | 05 06 | 05 .06 
Tetrachloride drums, lb |} ,06} 07 | .06} 07 .06} 07 
Chlorine, liquid, tanks, wks., Ib. Ol} |} O12 .02 - 
Cylinders .04 .06 | 04 .06 04- .06 
Cobalt oxide, cana, Ib 1.35 — 1.45 | 1.35 1.45 | 2.10 2.25 
Copperas, bes., f.0.b. wks., ton. |13.00 -14.00 [13.00 —14.00 |13.00 —14.00 
© opper carbonate, bbl., Ib 07 - .16 .08j— .18 . 08) .18 
Cyanide, tech., bbl. Ib 39 - 44 .39- .44/| .4!1 46 
Sulphate, bbl., ewt 3.10 — 3.25 | 3.40 — 3.50 | 4.25 — 4.50 
Cream of tartar, bbl., Ib 20} 22 .20i- .22| .244- .26 
Diethylene glycol, dr., lb 14 - 16 14- .16 .14- .16 
Epsom salt, dom., tech., bbl., ew 1.70 2.00 | 1.70 2.00 | 1.75 — 2.00 
Imp., tech., bags, cwt 1.15 1.25 | 1.15 1.25 | 1.15 1.25 
Ethyl acetate, drums, Ib . 06) | 065 .094-...... 
Formaldehyde, 40°, bbl., Ib . 06 .07 | 06- .07 .06- .07 
Furfural, - , contract, Ib -10- .15 wo- .42 .10- .12 
Fusel oil, crude, drums, gal 1.10 —- 1.20 | 1.10 - 1.20 | 1.30 1.40 
Refined, dr., gal 1.80 - 1.90 | 1.80 - 1.90 | 1.90 .00 
Glaubers salt, bags, cwt 1.00 - 1.10 | 1.00 — 1.10 | 1.00 - 1.10 
Glycerine, ¢.p., drums, extra, Ib.| tt 212 | -th- 6 12 -13- .14 
Lead: 
White, basic carbonate, dry 
casks, Ib cel seMcccnel seMeeiess -O7}-...... 
White, basic sulphate, sck., Ib.| .07 - st . . a 
Red, dry, sck., ; .07}- ~-| OF} i Cs nena 
Lead acetate, wise erys., bbl., Ib. 7 12 11 - 12 tie =. 02 
Lead arsenate, powd., bbl, Ib..| .10 14 10 4) .13- 14 
Lime, chem., bulk, ton es ee Menge ke 8.50 ie Maven 
Litharge, pwd., esk, lb .06 . 064 07}- 
Lithophone, bags, Ib ..| .044- .05 04)- .05 O5i- .06 
Magnesium carb., tech., bags, Ib.! .06- . 064 06- .06) .06- .06} 
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Methan iL, 95% 


tanks, gal 
. tanks, ga 
Synthetic, tanks, gal 
Nickel salt, double, bbl., 
Be, Ds BO cnedscccsesas 
Orange mineral, esk., Ib........ 
Fhesneren, red, cases, Ib 
‘ellow, cases, 
Potassium bichromate, casks, Ib. 
Carbonate, es ,calc.,esk.,Ib 
Chlorate, powd., 
Cyanide, cs., 
First sorts, esk., 





Ib 


Hydroxide (c 'stic potash) dr.,Ib. 5 


Muriate, 80% bgs., ton 
Nitrate, bbl., Ib........ aah 
Permanganate, drums, Ib... . . 
Prussiate, yellow, casks, Ib... 
Sal ammoniac, white, casks, Ib. . 
Salsoaa, bbl., ewt 


58%, 
i040 cenctes 
Soda, caustic, 76%, solid, drums, 
GUMBTESS, GWG. wi cccccccece 
Acetate, works, bbl., Ib 
Picarbonate, bbl., 
Bichromate, casks, Ib 
Bisulphate, bulk, ton 
Bisulphite, bbl., Ib 
Chlorate, kegs, Ib............ 
Chloride, tech., ton.......... 
Cyanide, cases, dom., Ib 
Fluoride, bbl., 
Hyposulpbite, bbl., Ib 
Nitrate, bags, cwt. 
Nitrite, casks, Ib........ 
Phosphate, dibasic, bbl., 
Prussiate, vel. drums, Ib... ... 
Silicate (30°, drums), 
Sulphide, fused, 60-62% 
Sulphite, cyrs., bbl., ib. arar 
oa, crude “* mine, bulk, ton 
hloride, dr., lb 
Dioxide, cyl., ib ‘ 
Flour, bag. cewt 
Tin bichloride, bbl., 
Oxide, bbl., Ib... 
Crystals, bbl., Ib 
Zine chloride, gran. 


Soda ash, light, 
tract, cwt 
Dense, bags, 





Carbonate, bbl., 
Cyanide, dr., Ib. 
Dust, bbl., ib. ‘ 
Zine oxide, lead free, bag, Ib. .| 

lead sulphate, bags, |b. 
4. he bbl., ewt 





Current Price 
33 - 
34 - 
Se 
10j- ii 
a 
.09}-...... 
.42 44 
m- 
.08)-— .09 
05 — _053 
. 08 . 08} 
-55- .57 
.083— .09 
.06)- .06} 
A, es ee 
.05i- .06 
_—< (oo 
"18j-— 1195 
.044- .05 
.90- .95 
16.00 —18.00 
1.15 
1.175 
2.50 — 2.75 
.05 - .06 
1.85 2.00 
.06 - .07 
14.00 —16.00 
. 03}- 04 
.053;-— .074 
12.00 —14.75 
— 
‘07}— 08 
2.40 — 2.50 
1.77 - uF 
‘07)— 08 
0265 —- .03 
. the 12 
.60- .70 
"023-035 
03 — .03} 
18.00 - 
.05- .06 
‘06}- 07 
1.55 3.00 
nom,— 
.25- ‘ 
. 22}- ; 
06}— 06} 
10} HW 
4) 42 | 
05) . 06 
O63-......] 
ee 
3. 3.25 





Last Month Last Year 
.33 - a ae 
SE Museen ak eae 
5, “oe gt Saeee 
i 091 113 -— 1133 
10}- 11 13 134 
.O8-..... . 107-... 
42 .44| .42- .44 
3t- .32] .39 32 
.08)—- .09 | 09 — .094 
.05 -— .053) .05)- .06 
08 — .08}; .08}- .09 
.55- .57]| .55 57 
.08]— .09 | .083- .09 
.064— .063| .064— . 063 

ff eae {. poem 

.0527- .06| .06- .073 
‘a> ae oe ce 
.18j- .19 |] .184-— .19 
.045—- .05| .04 05 
.90- .95| .90 95 

16.00 -18.00 |15.00 -18.00 

1.15 1.32 

1. 17}- | 1.35 

2.50 - 2.75 | 2.90 - 3.00 
.05- .06| .0445- .05 

1.85 — 2.00 | 2.00 — 2.25 
.06)- .07| .07- .07) 

14.00 -16.00 |14.00 —16.00 

.033- .04)| .034- .04 

.053—  .07)| .053- .075 
12.00 -14.75 |12.00 -14.00 
16j— .17 W7 18 

.07i- .08| .08 09 

2.40 - 2.50 | 2.40 - 2.50 

1.77 2.02 
07;— .08 073 08 

0265 .03 03-— .03) 
Wd 612} 12 
60 .70 60 70 
023 03 | .02} 03 
03 033) .03 03} 

18.00 - 18.00 - ; 

.05 -— .06 05 . 06 
.064— .07 | .06}- .07 

1.55 — 3.00 | 1.55 — 3.00 
nom.- nom.- 

.26 - 30 - ; 
244- 25 - 
06} 063) .06}- .06} 
1Oj- 11 10} TF 

41 42 4) 42 
.051- .06 .07;- .08 
.O68—......] .O6f...... 
.06)-...... | ,06j-...... 

3.00 — 3.25 | 3.00 — 3.25 
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Current Price 





Last Month 





Last Year 














Castor oil, No. 3, bbl., Ib $0. -o-* $0. “ $0. ho {-80. 11 |$0.113-$0. 12) 
Chinawood oil, bbl., Ib. . . OP Scene 
Coconut oil, Ceylon, tanks, N. Y. 
- aes O3f-...... MP awews MEescaxees 
Corn oil crude, tanks, (f.o.b 
mill), Ib SOA cece . errr SaMicncde 
Cottonseed oil, crude (f.0.b. mill), 
tanks, lb Ms ie a ain .03}- Pee 
Linseed oil, raw, car lots, bbl., Ib.| .072- PS iw < aaa 
Palm, Lagos, casks, Ib......... | .04 - 04) eR 
Niger, i cen ckense .03}- .03;- . ee 
Palm Kernel, bbl., Ib 05} . Cae ee 
Peanut oil, crude, tanks (pi). Ib. .04 05} af . were 
tapeseed oil, refined, bbl., .42 - 43 43 - .44 ae . 56 
Soya bean, tank (f.o.b. C net), ib nom.- , nom.— . 08}- - 
Sulphur (olive foots), bbl., Ib... . 04}- ; .04}- é jc errr 
Cod, Newfoundland, bbl., gal. 30 32 . 26 .28 |) .50- .52 
Menhaden, light pressed, bbl., zal. 33 34 .33 - 34) .40- .42 
Crude, tanks (f.o.b. factory), gal. 174 ‘ink, se . 20 - 
Whale, crude, tanks, gal ‘ nom | mom - 78 
Grease, yellow, loose, Ib........ 02} .02} | .04)- es 
Oleo stearine, Ib................ . 06}- 0 eer . 084- 

Red oil, distilled, d.p. bbl., Ib... 07}- . ee me ower 
Tallow, extra, loose, Ib........ . were GEM s svces Bm. ttre 
Coal-Tar Products 

-— Current Price ; Last Month _Last Ye Year 
Alpha-na hthol, crude, bol, , b.. $0.60 - 60 —$0. “$0.65 $0. 60 -$0.65 ($0 0. 60 —$¢ -$0.62 
Refined, bb Ib. . 80 - .80- .85 80 85 
Alpha- = aE bbl. Ib.. 2 - ‘3 32 34 32 - .34 
Aniline oil, drums, extra, ib. 14-215 14) 15 .15- .16 
Aniline salts, bbl., Ib.......... .24- .25 24 25 24 - 52 
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Coal-Tar Products (Continued) _ 


Current Price | Last ; Month Last Year 






























































| Wax, Ba y $0.16. 7 0.22 -$ 
’ © ‘ gooey, es . eer ...|$0.16 —$0.20 |$0. 16 - $0. 20 $0. 3 ~$0. 24 
___| Current Price| Last Month | Last Year Beeswax: ref. ight. fb...0<..000<° 25.27 | 25 7 | 35 
Benzaldehyde, U.S.P., dr., -.|$1. 10 -$1.25 {$1.10 -$1.25 |$1. 15 -$1.25 vandelilla, bags, Ib............|  .I4b-...... 134 4 | ar 18 
Benzidine base, bbl., Ib sar. ee i$ Oa “$ 67 st. b> “$ + : a. “$ 25 a — bags, lb.. ae .32- .33 .32 33 B= FF 
Benzoic acid, U.S.P., kas, Ib.....| .48- .52| .48- .52| .57- .60 araffine, crude 
Benzyl chloride, tech., dr., Ib....| .30- .35 | .30- .35 [30 - 35 | Weems, ®..--...--: : -03)— 034) 034 —.044)_—04 - 044 
Benzol, 90%, tanke, works, oe. . .20- .21 .20- .2)1 an” .an 4 
Beta-naphthol, e — lb. ; 3. F + ‘7 7 , + ir 7 F All 
reso! Ss 2 as a Ce -I24- tg 7%  . | 2 i 
Cresylic acid, 97%, dr., wks., gal.| .54- .58| .54- .58 .58- .61 | ° erro oys 
Diethylaniline, dr. Ib.......... S| 28) .33- .38 e 58 
Dinitrophenol, bbl., Ib.......... i ,29- .30 .29- .30| .29- .30 
Dinitrotoluen, a “EEG a- .9 -16- .17| .16- .17 Current Price Last Month Last Year 
Dip oil 25% dr., .. ete carats .23 .25 .26- .28 .26- .28 —--— —_—- —|____— a 
Diphenylamine, bbl., he a 38- .40 .38- .40 .38- .40 | Ferrotitanium, 15- 18%, ton... ....|$200 $200.00-.... |$200.00-..... 
ee eee | .65 .70 .65- .70 68 - [70 | Ferromanganese, 78-82%, ton..... 80. 0 85. 00 80.00-85.00; 94 00 99.00 
Naphthale: 1¢, flake, bbl., Ib... . . . 03) .043; .033- .044) .033- .04} | Ferrochrome, 65-70%............] | .Wl-..... te. é4 
Nitrobenzene, “Seep .| 084 .09 | .08) .09 | .08} .10 | Spiegeleisen, 19-21% ton......... 30°09 wale 30.00 ; "33.00 
Para-nitraniline, At See 51 .55 we ool «oe 55 Ferrosilicon, 14-17%, ton......... ft 31.00-..... 39.00-.. 
Para- nitrotoluine, bbl., pecs .29 30; .29- .31] .29- .3)1 | errotungsten, 70-80°%, Ib....... 1.00—- 1. 10) }.00- 1.10  Saee 
Phenol, U.S.P., drums, Ib... .. 14 15 14-15 143-115 Ferrovanadium, 30-40%, Ib....... 3, 13- 5. 50! 3.15- 3.50 3.15- 3.50 
Picric acid, bbl., ee ee 40 .30- .@ - .4 a — ae oe 
Pyridine, dr., Ib = ee ot ee 1.75 | 1.50 - 1.80 1.50 - 1.80 
See | BB) Re Bl cfs ce oa oe 
esorcinai, "tech egs, | ; ‘ F . - . ‘ - |. o 
Salicylic acid, tech., bbl., Db 1 ae .33 - .35 33 - .35 on- Ferrous etals 2 
Solvent naphtha, w. w., tanks, gal.| .26 ; ae cre Saad a= ae ‘: : ‘ eS ee ee Sa 
ry % & See | .86- .88 .86 - .88 88 - .90 | 
Toluene, tanks, works, a |} .30-.. OM vine en me Jee Current Price | Last Month Last Year 
Xylene, com., tanks, er | .26 - , ee ee Oe — ——_—— — -— 
—— —— : Copper, electrolytic, lb ... $0.06} $0.07 \$0. 103-...... 
Aluminum, 96-99%, Ib ~ + wae . 233 + ee ‘ 
° Antimony, Chin. and Jap., 1 < . 06) .065 ; A ee 
Miscellaneous Nickel, 99%, Ib... . sepiris GHF _- 35 - i et i oes: 
Monel metal blocks, Ib........ ..| .26-. . 28 - . Cee 
Tin, 5-ton lots, Straits, Ib......... , oor .23 - ; , Teer 
Current Price | Last Month Last Year Lead, New York, spot. Ib......... . 0385 ; 0405 : GPP. wccws 
. —_— Zinc, New York, spot, Ib......... .035 ack) ae Sage 
Barytes, grd., white, bbl., ton. . . | $23.00—$25. 4 $23. —. " ($23. ~~ re 0G Silver, commerc ial, Oe 6sacewen ._ See . 353 ca . “See 
Casein, tech., bbl., Ib... ........ .07}- 074- 0}- cn a erin wee eke . ee .55 - . __ <a 
China clay, dom., f.o.b. mine, ton 8.00 -20. 00 8.00 -20. 00 | 800 -20. 06 Bismuth, ‘om SS St rae a Chee 1.50 - 1.00 -...... 
Dry colors: | ei edn ck pd wine.s td EAS co aie 2.50 - i ee 
Carbon gas, black (wks.), Ib. . .03- -.20; .03- .20 .04- .22 ns QTR eee See . 30 - | .48- 1.00 
Prussian blue, bbl., Ib. : 22> .eeT wae «oe 35- .36 PR UE Oc seccvesonnces 40.00 -...... 40.00 - oe 
Ultramine blue, bbl., Ib.. .06- .32| .06 32 .06- .32 ee eee 19.00 — 21.00/19.00 — 21.90) 22 00- 23.00 
Chrome green, bbl., aan .27 - .28| .27 .28; .27- .30 Mercury, flask, 75Ib.............|67.00 — 69.00)70.00 — 72.00)105. > hee + 00 
Carmine red, tins, Ib......... 5.00 - 5.40 | 5.00 - 5.40 | 6.00 - 6.50 Tungsten powder, Ib.............| 1.45 —...... 1.45 - - 1.60 
a |. "aaa 75- .80 | 75 86; .77- .80 eo i ee 
pS emma . nelish, b bbl., woes e. +f 1. * 1 +A 1. “ Be? +e 1. ’ 
rome yellow .164-— .17 | 6 ‘ : - - 2 
Feldspar, No. tho. N.C), ton 6.50 —- 7.50 | 6.50 - 7.50 | 6.50 - 7.50 Ores and Semi-finished Products 


Graphite, Ceylon, lump, bbl, Ib.| .07-— .083) .07— .08)| .07- .08) 



































Gum copal Congo, bags, Ib... . . . . 06 .08 | .06—- .08 .07 — .09 es ee a 
Manila, bags, Ib... ia 16- .17 -16- .17] .16- .17 ; | | 
Damar, Batavia, cases, Ib.....| .16— .163) .16- .19| .16- .163 Current Price | Last Month Last Year 
Kauri No. | cases, Ib....... 45 . 48 .45- .46| .48-_ .53 —— — ———— 
Kieselguhr (f.o.b. N.Y.), ton... | 50.00 —55.00 |50.00 —55.00 |50.00 -55.00 Bauxite, crushed, wks., ton... .... $6.50 —$8.25 |$6.50 -$8.25 |$6.50 -$8.25 
Magnesite, calc, ton........ 40.00 .|40.00 -......|}40.00 -...... Chrome ore, c.f , post, tom........ 17.00 —20.00 |17.00 —20.00 (19.50 -—24.00 
Pumice stone, lump, bbl., Ib... . .05- .07 | .05- .06 | .05- .07 Coke, fdry., f.o b. ovens,t ....... 2.75 — 2.85 | 2.75 — 3.85 | 2.75 — 2.85 
Imported, casks, Ib.......... .03 - .40| .03- .40 .03 - .35 Fluorspar, gravel, f.o.b. I] ., ton. ..}17.25 —20.00 |17.25 —20.00 (17.25 -20.00 
4 @ eee oney Ge Me. Se cswaal SS. Coe Manganese ore, 50% Mn., c.ilf. 
_ oe eee . eee ae ae eee Atlantic Ports, unit........ -25- .26 .24- .25 .25 . 26 
Shellac, orange, fine, bags, Ib. . . . .38- .40 | .38- .40) 42- .43 Molybdenite, 85% MoS: per Ib. 
Bleached, bonedry, bags, lb. .2- .30; .28- .30; .26- .30 MoS:, N. Y., lb. EE ee . ere ME ss a 33 - .35 
7. W. Gnome @.........-... -l6- .07] .16- .17|] .19- .2) Monazite, 6% of ThOs, ton..,.... ere OD inc s OBB a cindcs 
Soapstone (f.o.b. Vt.), bags, ton| 10. 00 -12.00 10.00 -12.00 |10.00 —12.00 Pyrites, Span. fines, c.i.f.,unit....) .13 -—...... eer . eer aI 
Tale, 200 mesh (f.0.b. Vt.), ton. 8.00 — 8.50 | 8.00 — 8.50 | 9.50 -...... Rutile, 94-96% TiOs, Ib...........] .10- .11 -10- tI 10- .t1 7 
300 mesh (f.o.b. Ga.), . . sa 7.50 -10.00 | 7.50 -10.00 | 7.50 -11.00 Tungsten, seheelite, 60% WOs ; 
225 mesh (f.o.b. N. Y.) 7s, ee ‘8%. eee S- ee DIINO, GIS, . . ccccccccscces 10.50 -12.00 | 9.50 -12.00 10.50 -12.00 
New Construction and Machinery Requirements : 


ae 


Plant—Lilinois Carton Co., 2601 North Craw- Dallas, Tex., will award contract at once for Gas Plant — City of Newton, Kan., voted 
ford St., Chicago, Il., awarded contract for construction of a group of buildings for chemi- $300,000 bonds for construction of a gas plant 
construction of a 1 story, 130 x 200 ft. plant cal plant to include evaporating building, pump- and distribution system. Adella Martin is city 
at Clark and Elkhart Sts., Elkhart, Ind., to ing equipment, ete., at Tahoka. A. G. Alt, clerk. 

George Kistner & Son, 914 South Main St., Elk- 301-D Thomas Bldg., Dallas, is engineer. A. G. 


hart. Estimated cost $40,000. Shuttler, Chicago, Ill., is associate engineer. Gas Plant—City of Wichita Falis, Tex., voted 
$925,000 bonds for construction of a natural 
Celanese Plant—Celanese Corp. of America, Chemical Plant Addition—Charles Pfizer & gas system to include plant, distribution 


Cumberland, Md., awarded contract for al story. (¢o 1 Maiden Lane, New York, N. Y. (manu- mains, ete. 
66 x gtee as addition to Fas to A. facturing chemists) plans a 1 story addition to 
$80 000 o., Cumberian stima cost plant to include tank pits, fuel oil equipment, Gas Plant—Keystone Gas Co. Inc.. Millport, 
’ 2 etc., at Gerry St. and Marcy Ave., Brooklyn. wiosy. plans construction of a gas plant in 
Estimaied cost $40,000. Work will be done by (Chemung county. : 
Cement Plant Additions—Marquette Cement gay labor and separate contracts. 
Co., La Salle, lil. and Cape Girardeau, Mo., plans 


additions and alterations to cement plants at Gas Plant — Lowville Gas Co., Lowville, 

La Salle and Cape Girardeau. Estimated cost Gas Plant—City of Borger, Tex., awarded N. Y., plans construction of a gas plant. Esti- 

to exceed $40,000 each. Maturity indefinite. contract for construction of a natural gas plant mated cost to exceed $50,000. Work will be 

including 40,000 ft. gas mains, booster plant, done by day labor and separate contracts under 

Chemical Plant—Continental Chemical Co. ete., to Joseph A. Greenspon & Sons. 3130 the supervison of Johnson, Church & Co.,, 
c/o P. J. MelIntosh, Gen. Mer., Burt Bldg., North Hall St., St. Louis, Mo. $125,000. 149 Broadway, New York, Engrs. 
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Gas Plant—New York Central Electric Co., 
61 Broadway, New York, N. Y., has been granted 
permit by blic Service Commission to con- 
struct gas plant and distribution system at 
Sparta, Livingston county. 


Gas Plant—-Warwick Gas Co., West Warwick, 
R. 1., plans goncsruction of a gas plant. Esti- 
mated cost $40.000 Johnson, Church & Co., 
149 Broadway, New York, N. Y., are architects. 
Maturity summer 1932 or later. 


Gas Plant Additions—Kings County, Lighting 
Co., 6740 Fourth Ave., Brooklyn, N. Y., plans 
additions and extensions to gas plant at New 
Utrecht Ave. . 62nd St. Estimated cost to 
exceed $40,0 


Gas and Coke Plant—Cities of Fort William 
and Port Arthur, Ont., voted bylaw permitting 
—w ow - al Focvet Coke Ovens Ltd., 4 Hugh- 

» amilton, to construct a gas and 
=." ais including  - ‘lccamaes mains, 


ete. 
Estimated cost $1,000,000 


Kiln, ete.—Zanesville Stoneware Co., 
ville, O.. plans to expand and install a new 
Harrop tunnel kiln, so erection of annex to 
poate equipment and will make other extensive 

ot to plant. Estimated total cost 

000. Private plans. 


Zanes- 


at — William — ~~ 
Lax Inc., 331 Atlantic Ave., Broo lyn, ~ Be 
is receiving bids for a 6 story, 100 x 100 ft. 
laboratory building at Attends 2 Ave. and Bond 


St. Estimated cost $150.0 Mayper, 110 


West 40th St., New York, is MA, 
Laboratory—Rockefeller Institute, York Ave. 
and 66th ‘St. New York, N. Y., awarded con- 


tract for construction of a laboratory of 
animal and plant pathol . also power house, 
etc, at New Princeton, N. J., to Matthews Con- 
struction Co., Princeton. Estimated cost 
$150,000. 


Laboratory—St. Peters College. q °. Dineen, 
Pres.. 144 Grand Ave., Jersey City, N havin 
sketches made for a 10 story, 110 x i36 ft. col- 
loge building, including laboratories, etc., at 

fford Ave. and Lincoln Park. Estimated cost 
$750,000. Architect not announced. 


Laboratory—Treasury Department, Office of 
Supervising Architect. Washington, D. C., will 
receive bids until January 8 for construction of 
& group of buildings, including laboratory and 
storage building, etc., at U. S. Marine Hospital, 
San Francisco, Calif. 


Laboratory (Research)—Bureau of Yards & 
Docks, Navy Dept., Washington, D. C., will soon 
award contract for extension of building at 
Naval Research laboratory, Bellevue. 


Laboratory { h) — Calumet & Hecla 
Consolidated Copper Co. Calumet, Mich., aud 25 
Broadway, New York, Y.. plans construction 
of a research eB, at Lake Linden, Mich. 
Estimated cost $109,000. Maturity indefinite. 


(Science) —State 

and Agencies, Trenton 
receive bids until January 4 for eS 
of an i ricultural science uses at New Bruns- 
wick. stimated cost $280.0 Cc. Leathem, 
Jr., State Bldg., Trenton, 


Laboratory 
stitutions 


In- 


a - will 


is RL, 


Laboratories — Board of Commissioners, J. 
Wasser, Clk., City Hall, Jersey City, N. J., will 
receive bids about February 1 for construction 
of three laboratory and two hospital buildings 
at Medical Centre. Estimated cost $5,000,000. 
J. T. Rowland, 30 Journal Sq., Jersey City, is 
architect. 


Laboratories—Board of Regents, University of 
Texas, c/o J. W. Calhoun, Comptroller, Austin, 
Tex., will soon receive bids for construction 
of a group of buildings including physics, engi- 
= and geology buildings, economic build- 

ete. on University campus. Estimated cost 
$2. 400,000. Herbert M. Green, La Roche & 
Dahl, Insurance Bidg., Dallas, are architects. 


Laboratories (Physics, 
eral Science)—Board of Education, Shaler 
Township, C. Kausesman, Pres., Glenshaw, 
Pa.. awarded contract for construction of a 
3 story, 88 x 228 ft. elementary and high school 
including physics, chemistry and general science 
laboratories on: Mount Royal Bivd. to Fair- 
chance Lumber Co., Fairchance, Pa. Estimated 
cost $220,000. , 


Chemistry and Gen- 


Leather Goods Plant—Lion Leather Goods Co.., 
D. Petrie, Pres., Los Fresnos, Tex., plans con- 
struction of a 2 story, 40 x 90 ft. plant. Pri- 
vate plans. Equipment including ptamotng. cut- 
ting machines, etc.. will be requi 


744 


Lime Kiln—Joseph B. Noel, Big Springs, Tex.. 
acquired 320 acres of land at Big Springs for 
mining purposes. Will construct a lime kiln, 
probably by day labor. 


Paint and Varnish Factory Addition—Balti- 
more Paint & Color Works, 148-156 South 
Calverton Road, Baltimore, Md., plans 1 story, 
34 x 100 and 25 x 28 ft. additions to paint 
and varnish factory. 


Paper Mill—St. Regis Paper Co., 60 East 
42nd St.. New York, N. Y., will not construct 
paper mill at Tacoma, Wash. Project abandoned. 


Pager Mill Addition—Marathon Paper Mills 
Co Yausau, Wis., plans construction of a 1 
story, 54 x 70 ft. addition to paper mill on 
Young St. 


Paper Plant—Osborne Paper Co., Marion, Ind., 


awarded contract for a 2 story paper plant to 
C. W. Barley, Marion. Estimated cost $40,000. 
Perfumery Plant—V. J. Curcio, 217 Custer 


Ave., Jersey City, N. J., plans to rebuild 2 
story perfumery plant destroyed by fire. Esti- 
mated cost $40,000. Architect not selected. 


Pottery Plant—Mayer China Co., Beaver Falls, 
Pa., plans to rebuild mould orn ae. and power 


lant at Second Ave. and Fourth destroyed 
fire. Estimated cost $200,000. Private 
plans. 


Refinery—Gladewater Refining Co., Gladewater, 
Tex., pians construction of a casinghead gaso- 
a "refinery, 4,000,000 cu.ft. daily coped, in 

East Texas flelds. Estimated cost $1 


Refinery—Marathon Oi] Co. and Mid-Kansas 
Oil & Gas Co., Tulsa, Okla., plan enlargement of 
oil and gas refinery including —= unit at 
Bristow. Estimated cost $200,000 


Refinery — Alfred Peter, 207 Market St.. 
Newark, N. J., Archt., will receive bids until 
December 18 for construction of a 2 story 


refinery for owner, c/o architect. Estimated cost 
$40,000. 


Rio Grande City Oil Co. et al., 


Refinery— Rio 
Grande City. Tex., 


plans construction of an oil 


refinery. Estimated cost $175,000. Private 
plans. 
Refinery——Tex-York Utilities Corp., Meraux, 


La.. plans additions and re-equipping of re- 
finery. Estimated cost to exceed $1,000,000. 
Work will be done by day labor and separate 
contracts. 


Refinery——-United Refining Co.. H. A. Logan, 
Pres.. Warren, Pa., plans to rebuild compressor 
unit destroyed by fire. Exceeds $40,000. Work 
may be done by day labor and separate contracts. 


Refinery, 


ete.—Swift Canadian Co., 
Water St., 


Ltd., 17 
Vancouver, B. 


C., receiving bids for 





extension additions to 


construction 
plant at New Westminster. 
fuel shed, refinery building, boiler house and 
new smokestack.” Estimated -cost including 
equipment $60,000. . - 


- 


Refinery (Oil) — Octane Oil Refining Co., 
Baird, Tex., will build an.oil refinery near Baird, 
1.500 bbl. of crude oil daily capacity. Esti- 
mated cost $250,000. Private plans. Most of 
work will be done by day labor. 


packing 
Plans include hog 


Refinery ee Oil & Refining Co., 
Howell, Ind. build an oil refinery by 


owner's forces. “Petimated cost $60,000. 
Refinery (Oil)—-Standard Oil Co. of Ohio, 526 
High St. Toledo, O., acquired Solar Refining 


Co.'s plant and plans additions and reconstruc- 
tion. Work will probably be done by day labor 
and separate contracts. 


, Oe Plant—Canton Rubber Co., 211 7th 

S. E., Canton, O., plans construction of a 
plant for the manufacture of rubber gloves in 
ngland. s and Manchester have been 
named as possible locations. 


Rubber Factory —— Tyson Bros.. Woodbridge, 
N. J., e/o Gardner Industrial Corp., Gardner, 
Mass., having plans prepared for a 2 story fac- 
tory for the manufacture of rubber substitutes 
at Gardner. Private plans. 


Shell House and Magazine—Bureau of Yards 
& Docks, Navy Dept., Was on, G.. 
awarded contract for a 1 story, 50 x 100 ft. 
shell house and magazine at Naval Ammuni- 
tion Depot, Lake Denmark, N. J. to McCay 
Kirkland, 23 West Mount Royal 
more, Md. Estimated cost $150,000 


Soap Mosutgotering ga Bros., 371 
7th Ave., New York ., awarded contract for 
2 story soap manufac- 
turing plant, including 60 x 1 ft. re ° 

x 115 > 
finishing building, an 0 x 65 ft. boiler house 
on River Road, Edgewater, N. J., to White 
Construction Co., 95 Madison Ave., New York, 


N. ¥. Estimated cost $40,000. 
Fac — Los Angeles Soap Co., 617 
East First St., Los Angeles, Calif., awarded con- 


tract for construction of first ‘unit of soap 
factory, 1 sto 140 x 268 ft. at Vignes, Turner 
and Banning ts.. to Schuck Construction Co., 
1937 West 62nd St., Los Angeles. $65,000. 


Steel Strip Mill—Republic Iron & Steel Corp., 
335 Market St., Youngstown, O., plans construc- 
tion of a strip mill at Massillon. Estimated cost 
$500,000. Private plans. Maturity probably 
this winter. 


Anti tic Manufacturing Plant — Zonite 
Erogncts td., 405 Lexington Ave., New York. 
; 3 will soon let contract for construction of 
a septic manufacturing plant at no eeeeneen 
Que. Estimated cost to exceed $40 


INDUSTRIAL NOTES 


FEDERATED METALS ‘““orRP., Newark, N. J., 
has appointed Samue! Frankel director of 
sales of the special alloys department. 


WHITING CORPORATION, Harvey, IIL, has 
absorbed the Grindle Fuel Equipment Co., 
a subsidiary in the past, as a department 
under the name pulverizing and combus- 
tion equipment division. 


Duriron Co., INc., Dayton, Ohio, has ap- 
pointed H. D. Rogers as representative at 
528 Leader Building, Cleveland, Ohio. At 
Buffalo a_ direct sales office is being 
a ay at 220 Delaware Ave., under G. A. 

aker. 


NEILAN Co.,-LTpD., has removed its New 
York office to 19 Rector St. 


PHILFUELS Co., has changed its corporate 
name to Philgas Co. for convenience to the 
trade, without any accompanying changes 
in the organization. 


MASON REGULATOR Co., Boston, Mass., 


has of the Neilan 


Co., 


acquired the business 
Ltd., Los Angeles. 


SHELDON, Morse, HutcHIns & Easton is 
the name of a new marketing organization 
to be devoted to all branches of industry, 
engineering, and science. The offices are 
located at 191 West 10th St., New York 
City. Among the four founders are Dr. 
Sheldon, of New York University, and 
L. W. Hutchins, of the Swann Corporation. 


LINCOLN ELectric Co., Cleveland, Ohio, 
has moved its New York office to the 
McGraw-Hill Building at 330 West 42nd 
St., with G. N. Bull in charge. 


NORTHERN EQUIPMENT Co., Erie, Pa., has 
appointed I. M. Day representative at 306 


Chandler Bldg., Washington, D. C., and 
G. L. Simonds, Winter Haven, Fila., as 
representative for Florida. 

Foxporo Co., Foxboro, Mass., has ac- 


quired the business of the Wilson-Maeulen 
Co. and will incorporate it as a division 
at the end of this year. 
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Here’s the answer to that problem of—which 
is the cheapest—shipping in Hackney perma- 


nent steel barrels or single trip containers. 





EXAMPLE 


In 1929—“A’’ Company spent $46,500 for light weight con- 
tainers which were used to make only one trip. 

In 1930—this same company changed to Hackney return- 
able steel barrels, reducing their costs to $17,260. 
On the same volume of business which they did 
in 1929, their costs would have been about $21,576 
—making a saving of better than 50%. 

This is only one of many examples which show why Hackneys 

are used by many companies, both large and small—for 

shipping various liquid and dry bulk materials. 

During the past 30 years, Hackney has consulted with a 
great number of manufacturers in working out the most 
economical solutions to their shipping problems. This service 
is open to you, without obligation. It may be the means of 
making a substantial saving in your shipping costs. Write 
us today. 


























© 


A Few Prominent 
Hackney Users 


Swift & Co. 
Wadhams Oil 
Missouri Pacific R. R. 
Tanglefoot 
Air Reduction Sales 
Eastman Kodak 
Hercules Powder 
Delco Light 





1325 Vanderbilt Concourse Bldg., New York City 
1149 Continental Bank Bldg., Chicago 


5709 Greenfield Ave., Milwaukee, Wis. 


PRESSED STEEL TANK COMPANY 469 Roosevelt Bildg., Los Angeles 








MILWAUKEE 
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ROTEX SCREENERS 


increase production for LOCKE Insulators 


In the production of electrical insulators, screening 
(or lawning as it is called) is an important process. 
The clay slips must be carefully screened to eliminate 
all lumps and foreign particles. 

Rotex Screeners are the ideal machines for this 
purpose. An executive® of the 





Rotex machines last longer than they did with the 
vibrating system”. 

Rotex Screeners can do the same for you as they 
are doing for Locke! And here is how we can show 
you definite proof. Send us 50 to 100 pounds of 

the material you screen. We will 





Locke Insulator Corporation says 
of Rotex Screeners, “Eight years 
ago we replaced our vibrating 
lawns with Rotex Screeners. We 
have found Rotex Screeners to 





test it in our laboratory, carefully 
weighing and checking each 
separation. Then we will submit 
a complete report of the test, to- 
gether with samples of the 


be much more efficient than oe screening and our recommenda- 





our old method. They have en- 





tion on the proper type of Rotex 





abled us to lower our production 

costs through decreased maintenance and greater 
production. We have found also that much more slip 
can be lawned in a given time with Rotex Screeners 
than with our previous machines. In addition our 
experience has been that the wire screens on the 





for your job. 

Don’t wait—don't delay, get in touch with us at 
once. Call your stenographer. Tell her to cet a note 
to us at once, asking for further details. No obliga- 
tion whetever—that is understood. 

*Name on request. 


THE ORVILLE SIMPSON COMPANY, 1952 Knowlton St., Cincinnati, O. 


Branch Offices, NEW YORK AND CHICAGO 





ROTEA 
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BUFTOVAK 


DRYERS 


« 


EVAPORATORS 


VULCANIZERS 
IMPREGNATORS : 
CHEMICAL CASTINGS 


CHEMICAL PLANT 
EQUIPMENT 


MODERNIZATION ~ 
Cuts operating cost in half e 


I  hyeed as much steam and half as much cooling water mean just about 
half as much operating cost. That is what modernization of evapo- 
rating equipment has done in this plant. 





The former evaporator was rebuilt, — equipped with an outside heating 
element. Then it was connected as the first effect to a modern BUMOMK unit. 


There is a two-fold saving from this unique double effect evaporator, be- 
cause the investment cost was lowered, in addition to reducing the operating 
costs. 


For more than twenty-five years, BURLOWK engineers have been designing 
and building cost-saving, process equipment. They will gladly share this ex- 
perience with you, without any obligation. 


Besides BUHOWK maintains a Research Laboratory, completely equipped 
with working units. Here the engineers’ recommendations may be proven in 
semi-plant operating, conditions. 


peel Rtg 


Literature, describing BUROWKX Process equipment will be sent on request. 


BUFFALO FOUNDRY & MACHINE CoO. 
1551 Fillmore Ave., Buffalo, N. Y. 


In Canada: BUFLOVAK COMPANY OF CANADA LIMITED 
330 Bay St., Toronto 
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Embody 


patented 
“Sealdport’ lubrication 


Nordstrom Valves have long been the preferred control of 
lines in chemical plants requiring an absolute shut-off, 
freedom from sticking and caaelabe protection to the 
operating parts against corrosion and erosion. 


Nordstrom Valves are made in various metals to meet the 
special requirements of specific services. These metals 
include iron, semi-steel, “Mercoloy’, “Merco” bronze 
and aluminum. 


e “Sealdport”’ age sag method provides for the 
ed lifting of the plug in any position by lubricant 
pressure and positive distribution of the lubricant in two 
unbroken rings around both ports of the valve when in the 
shut-off position. The plug can be rotated 360 deg. with- 
out permitting escape of the line fluid or gas to the 
atmosphere by way of the lubricant ducts. 


Catalog No. 8 completely describes the various valves for 
chemical services. 





MERCO NORDSTROM VALVE COMPANY 
SUBSIDIARY OF THE MERRILL COMPANY . - ENGINEERS 





Boston - 250 Stuart St. Paso - 14} Be, Virginia St. 42nd St. 
Buttato - awe ia -Tr09 Weet Sih St. tte “¢ *% W Elersnen St. 
‘on - . nia 
Emcane 176 w. ‘Adams St. New + Masonic Bidg. te St. 
Agencies: 

lic Suppl Saginaw ~- Arthur C. Beckert, 112 Durand St. 

Senden net Contipental Oi Bide Salt Lake City - National Eauipment Co.. 
a7. & Quec™ Streets 1 West 2nd th St. 

Philadeiphia - see. Wilson & Company, Tulsa - } 7. mm... & Gungane. 

1600 Arch St. 6 E. Brady Stree’ 

Canada 


ie: ‘real. Taronto a a (Also Sydney, N.S.) 


ictoria 618 Esq. Peru. 


- Peacock Bros 
| = — Aires, Argentine 
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NORDSTROM VALVES 
—effectively protected 





against 
corrosion 


and 


erosion 











Phantom view of Nordstrom Valve showing application 
of lubricant through channels and ducts to the seat 
beneath plug. A turn of the lubricant screw applies force. 











SILENT CHAIN DRIVE 
For High Speed Power Transmission. Data Book 125, and Stock List 725, 


P. I. V. GEAR—Variable Speed Transmission 


For Positive, Infinitely Variable Speed Control, 
Book Ne. 1274. 


HERRINGBONE GEARS 


For High Speed Performance Machinery, 
Folder No. 1219. 


HERRINGBONE GEAR SPEED REDUCER 


For Large Reductions, Heavy and Shock Loads. Book No. 815, 


ROLLER CHAIN DRIVE 
For Moderately High Speed Power Transmission, 
Data Book No. 1257, and Steck List No. 1357. 
CHAIN DRIVE (Steel, Malleable or Promal) WORM GEAR SPEED REDUCER 
For Positive Driving in Confined Space, 
Folders Nos. 1086 and 119i. 


For Many Average Classes of Service. 
General Catalog 500, and Promal Chain Book 1050. 


LINK-BELT POSITIVE DRIVES Include: 


Link-Belt Silent Chain Drives - Roller Chain Drives 

Herringbone Gear Speed Reducers - Worm Gear Speed Reducers 

P. I. V. Gear (Positive, Infinitely Variable Speed Transmission) 

Chain Drives of all types (Malleable Iron, Promal or Steel) 
Herringbone Gears 


LINKA-BELT 
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ut your 


POWER : 
TRANSMISSION 
PROBLEM : 


up to LINK-BELI | 


POSITIVE DRIVE SPECIALISTS 


— 


EET ss o's 


ECAUSE...we make every type of Positive Drive 
apparatus, and our experience in applying them 
correctly is yours for the asking. 


mene 5 Rs. 





Our Positive Drive Specialists are unbiased in their rec- \ 
ommendations. Profit by their extensive experience in 
solving all kinds of power transmission problems. No 
task is too small or too large for Link-Belt. 


Now is a good time to ask us for recommendations. Drive 
your equipment with Link-Belt non-slipping, positive i 
drives. Send for Positive Drive Data Books mentioned. i 
a 
a 


4387 
LINK-BELT COMPANY 
Leading Manufacturers of Equipment for Handling Materials Mechanically and for the Positive Transmission of Power 
INDIANAPOLIS, Dodge Works, 501 N. Holmes Ave. CHICAGO, Caldwell-Moore Plant, 2410 W.18thSt. INDIANAPOLIS, Ewart Works, 200S. Belmont Ave. 














CHICAGO Works, 300 W. Pershing Rd. ae Works, 2045 W. Hunting Park Ave. SAN FRANCISCO Works, 400 Paul Ave. i 
Atlanta - + « 511 Haas-Howell Bidg. Cleveland - - 527 Rockefeller Bldg. LosAngeles - 361 am 8. Anderson St. Oakland , Calif. - 526 Third 8t } 
Baltimore. Md. - « + 913 Lexington Bldg. Dallas -- - 1101 Mere cantile Bank Bidg. Louisville, Ky. - - $349 Starks Bldg. Pittsburgh - - "R. 2125; 436 Seventh Ave, 
Birmingham, Ala. + 229 Brown-Marz Bldg. Denver - 521 Boston Bldg. Milwaukee - - R. 1416. 735 N. WaterSt. Portland,Ore.- - - + + « 67 Front 8t. 
Boston - + + = «= 1103-4 Statler Bldg. Detroit - + + + «+ « 5938 Linsdale Ave. Minneapolis.Minn., 200 Lyndale Ave.,.North Senttle - - + + + - 820 First Ave. 8. 
Buffalo - + + = = 554 Ellicott Square Grand Rapids ~- 533-4 Michigan Trust Bidg. New Orleans - - - - +6193, PetersSt. St.Louis - +- + + = = 3638 Olive St: 
Cincinnati - ~- - 527 Union Central Bldg. Kansas City, Mo., R. 436, 1002 Baltimore Ave. New York + ~- + 2680 Woolworth Bldg. Wilkes-Barre - 826 Second Nat'l Bank Bidg, q 
In Canada—Link-Belt Limited—Toronto Works, Eastern Ave. & Leslie St.; Montreal, Insurance Exch Bidg.: V: ., Standard Bank Bidg. 
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This Sugar Syrup 
Truck Tank Is Made 
Of Lukens Nickel-Clad 


Steel Plate 


OMPOSED of a layer of pure, 

solid Nickel permanently bonded 
to a base plate of steel, Lukens Nickel- 
Clad Steel Plate is the hot-rolled 
bi-metal plate that makes it eco- 
nomically possible to obtain the 
advantages of pure, solid Nickel con- 
struction in tanks, pressure vessels and 
other heavy plate work. 


Immune to corrosion in the same 
degree as pure, solid Nickel, Lukens 
Nickel-Clad Steel Plate prevents 






LUKENS STEEL 
COMPANY 


1C 


2,000 gallon truck tank made from Lukens Nickel-Clad Steel Plate, 1/4" in 








thickness, with Nickel layer 10% of the overall thickness. Built by United Dry 
Docks, Inc., 11 Broadway, New York, N. Y., the truck tank will be used by a 
prominent sugar refining company for the transportation of sugar syrup 


iron-contamination and product dis- 
coloration. It is already serving 
efficiently and economically in tank 
cars handling liquid caustic soda, 
dyeing tanks, filter tanks, brine kettles, 
evaporators, formaldehyde storage 
tanks, soap boiling kettles, fruit juice 
deaerators, and many other applica- 
tions throughout the chemical and 
allied industries. 


Lukens Nickel-Clad Steel Plate is 
rolled in thicknesses of 3/16” and 


Lukens Steel Company, Coatesville, Pennsylvania 
Send complete data on Lukens Nickel-Clad Steel Plate for use in: 


heavier (with pure Nickel 10% or more 
of the total thickness) and in widths and 
lengths up to the extreme limits of the 
Lukens 206” rolling mill... the World's 
Largest Plate Mill. Formed heads of 
all types are also available. 


Before you buy new equipment 
requiring corrosion-resistance, investi- 
gate the economy of Lukens Nickel- 
Clad Steel Plate. Complete data will 
be sent you promptly, if you will write 
or fill in and mail the coupon below. 


LUKENS NICKEL-CLAD STEEL PLATE 
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Pipes, valves, fittings, pumps, 
tanks, castings, special equip- 
ment. Made of hard lead, 
chrome alloy, hard rubber; 
or lined with lead, tin or 


rubber. Contracting lead 


burners. 


RESISTO can now supply 
refractories, including 
“Hydrecon” 

Write for details. 


Would you put 
a weak link in 
a steel chain? 


RESISTO Matched Parts keep 


“Weak Links” out of your 


COrrosives handling system 


WEAK link has the same 


effect on your corrosives 





line as on a heavy steel chain. 
A little extra pressure—just one 
piece of equipment gives way— 
and the whole system snaps! 


From this fact springs the impor- 
tance of RESISTO Matched Parts. 


No weak points in a line equipped 


from beginning to end _ by 
RESISTO. Pipes . . valves. . 
fittings .. pumps. . tanks. . 


. all form a strong, depend- 
able chain through which your 
corrosive liquids flow freely, with 
lowered corrosion costs all along 
the line. 


That’s the important thing—all 
A RESISTO 


product cannot give you full sav- 


along the line! 


ings if those savings are eaten up 
by inferior equipment ahead of it. 
You've got to have matched parts 
—matched performance—to han- 
dle the most liquid per dollar cost. 


RESISTO can equip your entire 
handling system with matched 
parts that work together for sav- 
ings in corrosion. Write for de- 


tails of RESISTO equipment or 


send specifications for quotation. 


RESISTO PIDE& VALVE CO. 


262 BRIDGE ST., CAMBRIDGE, MASS. 


New York Sales Office, 30 Church St. 


75 E. Wacker Drive, Chicago, Ill. 


1111 BEAVER HALL HILL, MONTREAL, CANADA 
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FOR THE CHEMICAL PROCESS INDUSTRIES 


CONSTANT STRENGTH ENDURANCE 


A vessel possessing a constant known strength, A coating which will stand all the abuses to 
rather than a varying strength difficult to as- which the unlined vessel is subjected without 


certain without further weakening the vessel danger of removal of protection through spall- 


Jain : ing or undercutting. 
with inspection scars. S d tting 


HEAT-EXCHANGE 
a. se en A coating which will not heat-insulate the vessel, 
A vessel which is easily inspected any time with- _ nor will it cause undue stress to be set up during 


out necessitating removal of protective coatings. heating and cooling periods. 


A. ©%. ties AOS FrVReATION 


General Offices: Milwaukee, Wisconsin - PRESSURE VESSEL DIVISION 

















SMITHWelded-SMITH Lined Still for Newport Industries Inc.—72 i. d—12' 7° s'’ Overal! Length 


SMITH WELDED 
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BY THE A. O. SMITH CORPORATION 


First perfected to resist the highly cor- 
rosive crudes in oil-cracking processes, 
the SMITHLin« 


ognized as a solution to many phases 


vessels were soon rec- 


of the age-old corrosion problem in 


test their value in the face of specific 
operating conditions in advance of 


the time that new equipment is 


needed. 


Shown on this page is an illustra- 


METALLIC LINING OF PRESSURE VESSELS 


ressure vessels for chemical processes. , “ar 
P P tion of the type of lining used for a 


SMITH Welded Jacketed 
Still recently completed for the Newport 


Suitable metallic linings have been M 
applied to meet known conditions. 


Technique has been developed to Industries Inc. 
In Summary— 
These Vessels Provide: 


SAFETY 


Relief to tre owner of the ever-present fear 
of serious pressure vessel explosions, with 


accompanying loss of life and property. 


MAINTAINED PRESSURE 


Elimination of the cause for reducing 


pressure, with accompanying drops in 





yield and quality of product. 


FREEDOM FROM SHUT-DOWNS 


Elimination of such shut-down periods 


as are frequently caused by corrosion. 


CONTINUITY OF OPERATION 


A vessel completely adequate for the in- 
tended service, rather than one which 
must be revamped upon erection and 


from time to time thereafter. 
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Spray Nozzles 
for every indus- 
trial purpose 





Cooling Systems 
permitting the 

recireulation of 

industrial water 





Please send Bulletin on 





Mr 





Firm 





Street 





City State 

















SPRACO 
PRODUCTS 











Spray Guns and 
equipment for 
maintenance 
painting and 
industrial finish- 
ing purposes 





ee FORMERLY 


SPRAY ENGINEERING COMPANY (a 


115 CENTRAL STREET : SOMERVILLE, MASS. 


4346 
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American Sugar Refining 
Company 


Fleischmann Laboratories 
Hills Brothers Company 


Loose - Wiles Biscuit 
Company 


National Biscuit Com- 
pany 


National Sugar Refining 
Company 


Wilson & Company 


H. J. Heinz Company 


Swift & Company 





eed 


PROGRESS 


DEPENDS ON THE 











The food field is no exception 


HE general subject of diets and foods has never been 

as much in the public consciousness as at the present 
time. In a large measure this is due to the work of 
laboratory scientists whose analyses and discoveries have 
given new significance to food from the angles of nourish- 
ment and enjoyment. 


The food field is no exception to the rule that result- 
ful work is done in competently equipped laboratories, 
and the partial list of prominent companies, at the left, 
indicates that Alberene Stone table-tops, fume hoods and 
other permanent equipment is the choice of firms who 
consider the laboratory an important source of selling and 
production data. 


ALBERENE STONE COMPANY, 153 West 23rd Street, New York 


Sales Offices in Principal Cities. Quarries and Mills at Schuyler, Virginia 


ALBERENE STONE 


TANDARD FOR LABORATORY EQUIPMENT 
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SCIENTIST 


ER LABORATORY FACILITIES MAY HANDICAP YOUR BUSINESS 
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Asphalt refiner 


cuts blowing time EVINE Products are effecting big 


economies throughout the process 


> improves product industries. The Jas. B. Berry Son’s Co. 


installation at Waterloo, Ark., is a typical 


- example. 
with DEVINE They added a Devine Vacuum Tower and 
Side Stripper to their asphalt refinery equip- 
VACUUM ment to improve separation of light frac- 


tions from heavy residuum. Result, blow- 


EQUIPMENT ing time greatly reduced and better grade 
material produced in oxidizing stills. 





CHEMICAL AND 
PETROLEUM 
APPARATUS 
FROM BLUE PRINT 
TO SHIPMENT 
UNDER ONE ROOF 


J. P. DEVINE MFG. CO. 
INCORPORATED 
Division of Mt. Vernon Car Mfg. Co. 
MT. VERNON .... ILL. 


New York Office: Chicago Office: 
25 West 43rd St. 105 W. Madison St. 


Fort Worth Office: 
2530—5th Ave 





West Coast Repre- Canadian Representa- 


sentatives: tive: 

Beeson Eng. Co., The John Inglis Co. 
td., td. 

Los Angeles, Cal. Toronto, Ont., 


Canada. 
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PEPSODENT 


buys 100,000 gallons 
of Pfaudler Storage for 
antiseptic mouth wash = 


Six of fourteen 7,180 gallon Pfaudler glass lined 
steel storage tanks shipped to the new Chicago plant 
of The Pepsodent Co. are shown above. All will 
be used for storing Pepsodent's Antiseptic Mouth 
Wash, already an outstanding success. 


Pepsodent bought their first piece of Pfaudler One of Pepsodent tanks about to enter furnace 
equipment in 1919 (a tooth where glass enamel is fused into steel sheil. 


paste mixer), and give evi- 
a dence of their continued preference by this most recent order. 








| | . . . . . . . . 

| IMFORTANT NOTICE ||  Pfaudler glass lined steel is a positive acid-resisting surface. It is stronger than 
For the first time in history The many alloys, since the steel can be welded permanently and no welded equip- 
Pfaudler Co. will offer a line of . h . ld Th , : . | 
small glass lined steel, acid re- | ment is stronger than its welds. ere is no substitute for the cleanliness of glass, 
sisting containers, mixers, and =| nor is any surface as easy to clean. And you know when it is clean! 


storage tanks ranging in size 
from 5 to 50 gallons. Low 


en A ge Pepsodent, like many other leading companies, purchased Pfaudler equipment 
find this new development of 


| 
atin netatne eepment of || because of known performance. That's what counts. Not promises. Let us send 
tory or plant. See announce- you our prospectus. The Pfaudler Co., 1506 Gas & Elec. Bldg., Rochester, N. Y. 


GLAS$-LINED STEE i 


A clean , lusting, acid-resisting su face 
THE STANDARD WITH WHICH OTHERS ARE COMPARED | 





























December, 1931 — Chemical & Metallurgical Engineering 17 












a 








- oe « 


This HyTOR COMPRESSOR... 


solves your gas handling problems 


Nash Hytor Compressors are furnished in 
a series of sizes with capacities up to 2000 
cu. ft. of air per min. Pressures up to 20 
pounds per square inch. 


@ 


Saige in principle of operation, the 
Nash Hytor Compressor has many 
advantages. For example, by employing a 
special liquid as the displacing medium, 
the Hytor may be made to provide the 
solution to a difficult gas handling problem. 
Using concentrated sulfuric acid, a stand- 
ard, cast iron Hytor will simultaneously 
compress and dry chlorine gas. Or, with 


oil as the displacing medium, a cast iron 


NASH ENGINEERING COMPANY, 31 





Hytor will successfully handle gases having 


a sulfur content without precipitating the 


sulfur and without corrosion in the pump. 


Write for full information on Nash Hytor 


Compressors for chemical plant service. 
ern 


VACUUM ‘PUMPS AND COMPRESSORS FOR AIR AND GAS . 
RETURN LINE AND AIR LINE VACUUM STEAM HEATING 
PUMPS +» CONDENSATION PUMPS +» CENTRIFUGAL PUMPS » 
SUCTION (SELF-PRIMING) CENTRIFUGAL PUMPS »« SUMP 
PUMPS +» SEWAGE PUMPS ~ PNEUMATIC SEWAGE EJECTORS 


WILSON ROAD, SO. NORWALK, CONN. 





Nash Hytor 


VACUUM 


PUMPS 
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MANY PAPER MILLS prefer 

Allegheny Alloys to withstand 

action of corrosive agents. Photo 

shows quadruple effect Swen:on Forced 

Circulation Evaporator (11° 6" high) for 

handling southern black kraft liquor in 
plant at Panama City, Florida. 


ALLEGHENY 
ALLOYS 


ALLEGHENY METAL 
| BARS CORROSION 


of Southern 
black kraft liquors 








Paper industry swings to 
Allegheny Alloys to with- 
stand attacks of acids. 


Every paper mill in the country might 
profitably use Allegheny Alloys to combat 
its corrosion ... to reduce costs . .. to 
make equipment that will last longer. 

For Allegheny Alloys offer you a wide 
range of resistance to high heat and cor- 
rosion to meet almost any need. When 
you want a metal that withstands more cor- 
rosive agents than any other commercially 
available—-specify Allegheny Metal. 

If resistance to progressive corrosion is 
important but surface discoloration does 
not matter, pick Allegheny 33 (formerly 
Ascoloy 33). For heat resistance up to 
2100°F. Allegheny 44 will be easy to fab- 
ricate (formerly Ascoloy 44). For simple 
fabrication and extreme heat resistance 
(to 2150°F.) Allegheny 55 is best (formerly 
Ascoloy 55). 

You’ll find additional information about 
Allegheny Metal on the next page. For 
still more detailed facts about these 


alloys, write direct. 


NOTICE TO USERS 


To help you identify more easily the alloys we make, 
the names all start with Allegheny — our firm name. 


Changes for simplification purposes are: 


Ascoloy 33 is now Allegheny 33. 
Ascoloy 44 is now Allegheny 44. 
Ascoloy 55 is now Allegheny 55. 
Ascoloy 66 is now Allegheny 66. 
Allegheny Metal* is still Allegheny Metal 


* Allegheny Metal is manufactured pursuant to license from the Chemical 
Foundation, Inc., under basic patents No. 1,316,817 and No. 1,339,378 
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to nearly all the questions 
ever asked about 


ALLEGHENY ALLOYS 


\lexheny- 55 _ 
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Manufactured pursuant to license from the Chemical Foundation, Inc., under basic patents No. 1,316,817 and No. 1,339,378 


Waat do you want to know about these alloys 
... their ability to withstand corrosion or high 
heat... their strength . or the ease with 
which you can fabricate them? 

You’ll find the answers here, in these five fold- 
ers, four booklets and the brochure. You'll 
find the typical analyses, chemical composition, 
list of effects of various corrosives ... together 
with data of fabrication. 

Any of this literature is yours for the asking. 
Write today ... we'll be glad to send it 
immediately. 


ALLEGHENY STEEL CO., Brackenridge, Pa. 


Offices: New York, Buffalo, Chicago, Cincinnati, Cleveland, Detroit, Philadelphia, St. Louis, 
Milwaukee, Loe Angeles. Warehouse Stocks: Joseph T. Ryerson & Son, Inc. Chicago, 


Cleveland, Milwaukee, St. Louis, Cincinnati, Detroit, Buffalo, Boston, Jersey City, 


Philadelphia . . . In Canada: Samuel, Son and Co., Ltd., Toronto. 


Allegheny Steel Co., Brackenridge, Pa. 


Please send me the literature I have checked: 


Allegheny Metal Bulletin A 
Allegheny Metal Bulletin 10 

| Allegheny 33, Bulletin 33 

] Allegheny 44 and 55, Bulletin 4455 
Allegheny 66, Bulletin 66 


! Soda Feuntain and Food Handling Brochure 


| | Fabrication of Allegheny Metal 
[| Allegheny Metal Shop Hints 


I } Welding Chromium Irons and Chromium Nickel Iron 


|) Standard Classification of Extras 


ALLEGHENY METAL Bulletin 
A—gives complete description of 
the most highly developed alloy for 
withstanding corrosion ... physical 
data . . . resistance to various 
media, etc. 


ALLEGHENY METAL Bulletin 
. }—pictures 20 uses . . . gives com- 
parative weight advantages .. . list 
of installations in hotels, hospitals, 
steamships, dairies. 


ALLEGHENY 33, Bulletin 33 — 
gives complete description . . . sug- 
gested uses . . . shapes and sizes... 
physical characteristics . . . cor- 
rosiop resistance table. 


ALLEGHENY 44, ALLEGHENY 
55, Bulletin 4455 —gives complete 
descriptions of these heat resisting 
alloys... effect of annealing tem- 
perature. 


ALLEGHENY 66, Bulletin 66 

gives complete description of this 
chemical resisting alloy . .. corro- 
sion resistance table. . physical data. 


f 
METAL 


SODA FOUNTAIN AND FOOD 
HANDLING BROCHURE— 
shows 48 large photos of latest 
Allegheny Metal equipment in 
the largest hotels and restauran:s 

. two and one-half page list of 
installations. 


THE FABRICATION OF 
ALLEGHENY METAL — sixteen 
page booklet giving latest data on 
handling this alloy ... data taken 
from practical work. 


ALLEGHENY METAL SHOP 
HINTS—what to do and what to 
avoid in working Allegheny Metal 
. technical man’s data book of 
up-to-the-minute information. 


WELDING OF CHROMIUM 
IRONS AND CHROMIUM 
NICKEL IRON —sixteen pages 
packed with all the data needed by 
anyone who welds these alloys. 


STANDARD CLASSIFICA- 


TION OF PRICES, SHAPES 
AND SIZES. 








Street and No. _s 






















































In the Fertilizer Industry 


Hardlead and Lead Lined Equipment 


for corrosive liquor service 


ERTILIZER manufacturers have found in Hardlead and lead 
lined equipment the answer to the problem of handling 
corrosive liquors. Such equipment possesses the desired com- 


bination of properties—strength plus corrosion-resistance. 





Under the “United” brand, we make a general line of equip- 
ment of this type, including “Chem-Rayon” valves, Hardlead 


pumps, chemical lead lined pipe and fittings. 


“United Chem-Rayon” valves are universally recognized for 
their strength and durability. They are constructed with a solid 
Hardlead body, the bonnet being of the same alloy and well 
reinforced. A Hardlead gland follower is provided, while the 
handwheel and yoke are of cast iron. Hardlead fins are used 
for reinforcement of the body, giving additional strength and 
eliminating unnecessary weight. 

“United” Hardlead centrifugal pumps are made with a solid 
Hardlead case, with the impeller of the same alloy and the shaft 
of a special acid-resisting metal. 

“United Tubond” chemical lead lined pipe has its lining 
inseparably bonded to the steel and can be depended upon to 
stand up under rigorous service. 


2] 


We are also a source of supply for “Homogeneous” chemical 
y £ 


lead lined tanks, kettles, digesters, autoclaves, agitators, etc. 


NATIONAL LEAD COMPANY, 111 Broadway, New York, N. Y. 


Lined Products Department 


Sole Selling Agents for Homogeneous Chemical Lead Lined Equipment Manufactured by The Treadwell Construction Co. of Midland, 
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Counteract 
sagging prices 





Raise efficiency of production. Many producers are making 
minutes do the work of hours by means of Turbo-Equipment 


for mixing liquids with other liquids, solids or gases. 





Tuorovucn mixing and un- 
precedented speed are due largely 
to the Turbo-Impeller and 
surrounding ring of stationary 
CURVED (Patented) deflectors. 
Turbo-Equipment is available in 


many types of complete machines, 





including tanks, mixing units and 
drives built for continuous service. 


The design of all parts, the mate- 


Operating data from many fields, 


rials and construction are in each laboratory investigation by our 


case adapted to specific process specialists, printed matter—all are 


requirements. available to you. 








TURBO-MIXER CORPORATION 


TRADE MARK 


CRYSTAL. BLDG., 43RD STREET AT 2ND AVE., NEW YORK, N. Y. 
FACTORY AT HUDSON, N. Y. 


TURBO-MIXING EQUIPMENT 











@ soas 
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HOW DO YOU CHECK PUMP VALUE? 


HEN specifying pumps for chemical handling, 


initial cost is seldom the major consideration. 


Naturally, a pump that stands out without loss of 
efficiency under the most severe conditions of cor- 


rosive liquid handling should interest you. 
We also 


ober That is why the non-corrosive open impeller Hayton 
eters 

sperenge centrifugal pump has attracted the attention of 
Tanks : 

Gute den chemical engineers throughout the country. 

teel Buildings 

~~ Write for our new bulletin, 160-B11, for detailed 
Galvanizing 


imformation on these pumps built for hard service. 


HAYTON CENTRIFUGAL DEPARTMENT 


ROOTS -CONNERSVILLE - WILBRAHAM 


DIVISION OF INTERNATIONAL-STACEY CORPORATION 


Columbia Avenue at 12th Street 
CONNERSVILLE, INDIANA 


NEW YORK PITTSBURGH COLUMBUS CHICAGO DETROIT ST. LOUIS WICHITA 
TULSA FT. WORTH +~HOUSTON BEAUMONT = SHREVEPORT LOS ANGELES BUENOS AIRES, ARGENTINE 
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Philadelphia Worm Unit driving conveyor belt 


This Cement Mill is using 
Philadelphia 


SPEED REDUCING UNITS 


(GNE NAME-ALL TYPES) 


for many different drive requirements 


Driving elevators,—kiln feeders,—conveyor belts,—apron conveyors,— 
screw conveyors,—are a few of the drives on which Philadelphia Speed 
Reducers are being used in this cement mill. The many uses for 
Philadelphia Reducers are made possible by the wide scope of the 
Philadelphia Line,—they’re made in all types, all sizes and ratios. 


Many plants in the process industries are standardizing on Philadelphia 
Units,—they find them economical for driving Agitators, Rotary Kilns, 
Mixers, Pressers, Glass Lehrs, Coolers, Dyers, Tumblers, Rotary Ovens, 
Drying Racks, etc. 

Wouldn’t it pay YOU too, to “standardize” on Philadelphia Units,—to 
place the responsibility of your Speed Reduction Problems with one 


manufacturer ? 


Write us for details and literature about Philadelphia Speed Reducers,—or 
any other Philadelphia Power Saving Products listed opposite. 











PHILADELPHIA POWER SAVING 
PRODUCTS 


Gears—Spur, Worm, Herringbone, Internal, 
Bevel, Miter, Intermittent, Spiral, Helical, 
Continuous Tooth Herringbone and Spiral 
Bevel Gears. Non-Metallic Pinions—Fabroil, 
Textolite, Rawhide. Speed Reducer Units— 
A.l types, all ratios, for all drive conditions. 
V-Belt Drives—A complete line. Miscel- 
laneous—Whitney Silent and Roller Chains, 
Sprockets, Flexible Couplings, Universal 
Joints, Racks, Ratchets and Pawls. 








Confidence is usually the forerunner of repeat orders— (Vl: Bar | 





PHILADELPHI 








EAR WORKS 








Industrial Gears and Speed Reducers 
Branch Sales and Engineering Offices: 


Uf Erie Avenue and '’G” Street, Philadelphia 


NEW YORK: 12 E. 41st St.---PITTSBURGH: Farmers Bank Bldg. 
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When it comes to acid-handling PUMPS 





No. 80 Self-priming Centrifugal Pump 


Centrifugal Duriron Pumps are built for 
every corrosive pumping requirement between 
20 and 1400 gallons per minute. Sizes range 
from 2” suction and 14” discharge, to 10” suc- 
tion and 8” discharge. Furnished for direct 
drive, with or without motor, or for belt drive. 
The No. 80 shown here is self-priming, main- 
taining a liquid seal within itself, and so mak- 
ing possible the pumping of liquids which 
contain entrained air or gas. 





No. 220 Vertical Reciprocating Pump 


Duriron Reciprocating Pumps are used for 
handling relatively small but accurately meas- 
ured amounts of corrosive liquids to high 
heads. Furnished for either direct or belt 
drive. The No. 220, largely installed as a 
measuring pump, has 1” suction, 1” discharge 
and 4” stroke. Diameter of piston is 3”. 
Displacement for one revolution of crank shaft 
is 1/10 gallon. 


... industry after industry 
turns to DURIRON .. . be- 


cause of known performance 


A few examples taken at random: 


One of the toughest jobs a pump could have is handling 
phosphate rock acid slurry in a certain chemical plant. 
Other pumps would cut out in four to six weeks. Duriron 
Pumps were then installed, and have been in service for 
over two years, with only one replacement of a casing— 
a big savings in maintenance expense. 


For seven years an international electric company has 
been using Duriron Pumps for transferring hot copper 
sulphate solution in their electrolytic recovery system, 
with entire satisfaction. 


A large dye intermediate plant is using dozens of differ- 
ent types of Duriron Pumps as standard equipment. Two 
nationally-known battery companies installed Duriron 
Pumps for transferring dry battery mix in solution con- 
taining a percentage of zine chloride, which is very 
abrasive as well as corrosive. They are pleased with 
the results. 


Savings over their former method have been reported 
by one company in lifting acids over Glover and 
Guy-Lussac towers with Duriron Pumps. A sizeable reduc- 
tion in the cost of handling soldering flux containing 
amounts of hydrochloric acid and chlorides, has resulted 
from a Duriron installation in another plant. 


In leather tanneries Duriron Pumps are transferring 
chrome liquor without contamination or corrosion. Food 
industries equip with Duriron for similar reasons in han- 
dling vinegar, fruit juices, condiments and processing 
liquors. 


In other plants Duriron Pumps are handling, trans- 
ferring and circulating leaching solutions, pickling and 
plating solutions, tin tetrachloride, solutions of mud and 
kieselguhr, hot dilute acids and char—practically every 
sort of corrosive and erosive liquid. 


If you are beset by the problem of high maintenance 
and replacement costs of pumps, we urge you to profit by 
the experience of these plants and scores of others that 
can be cited. Ask about our engineering analysis, a com- 
plete service that gives you a real basis for decision. 


THE DURIRON COMPANY, INC. 
424 N. Findlay St., Dayton, Ohio 


DURIRON 
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We've Made 
the 
Touchdowns! 


A\nd our customers tell us we've never shown better form in 
all departments of the game. We'll endeavor to carry our 
honors with becoming modesty, but we can't refrain from 
pointing out those features of our service that have made 
Gears by Earle so increasingly popular. 


q Accuracy, economy and reliability are the big three — Earle 
Gears are always as specified, always moderately priced, and 
always delivered on time. And it's a real gear service; our 
estimates and recommendations are consistently lowering the 
gear expenditures of leading users everywhere. Send along 
your specifications for any kind of gear and let us prove it 


with figures. Or ask for our new catalog, using the coupon 
for convenience. 


THE EARLE GEAR & MACHINE COMPANY 
4721 Stenton Avenue, Philadelphia, Pa. 


95 Liberty Street, New York 


117 King Street, Melbourne, Australia c/o Andrews & George Co. 
110 State Street, Boston, Mass. 26 Charles Street, London, England No. 5 Shiba Park, Tokyo, Japan 
THE EARLE GEAR AND MACHINE CO. | 
4721 Stenton Ave., Philadelphia, Pa. | 
Please mail me without any obligation on my part, your New Catalog | 
No. 31. | 


Wal vaca ves .coeoks cartons ti iceainc ce eae | for all 


DE £0 clings duh de Sib Oc adbdaehe écobbhecsstnaceenaeaeen Sai 
AD 1s Gk ds Tunas de hondbdnsedécaude > <ébasueuaeeiesé | 
de thk dccttebcbaes cetbaccdban camel Disc ilcccccsededence | 
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HAT the Carborundum Company Reeuperators 
are Doing in a Noted Glassware Plant— 























o reverse the usual order and begin with a summary, these recupera- 
tors are saving $4680.00 per year on three glassware units. 
But that isn’t all of the story— 
In detail the three recuperators are used in conjunction with three 10-foot 
pots, each producing 65,000 Ibs. of glass daily. 
We guaranteed to reduce gas consumption from 51,000 cu. ft. when 
operating with clay recuperators to 48,000 cu. ft. of 1,150 B. T. U. gas daily. 
The guarantee was fulfilled with a comfortable margin as fuel consump- 
tion on carefully supervised tests dropped to 43,300 cu. ft. 
Operating, labor and upkeep costs were cut—and quicker starting— 
smoother operation—easier control and far less trouble from leakage were 
the other results from this Carborundum Company recuperator installation. 


Each of the three recuperators utilizes banks of tubes made from ‘*Car- 
bofrax’’—the ‘‘Carborundum” Brand Silicon Carbide Refractory. The 
tubes are 52 inches long, 1% inch thick walls. 

The high thermal conductivity of ‘‘Carbofrax”’ and its remarkable re- 
fractoriness are responsible for years of operation with no recuperator 
maintenance charges and the reduction of flue gas temperatures from 

we H0 


1775° F. entering the recuperator to 650° F. at the stack. 


The estimated life of the installation is 10 years. 


Carbofrax 
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THE 
CARBORUNDUM BRAND 
SILICON CARBIDE 
REFRACTORY 
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Carborundum Engineers 
will gladly give you 
more information 


wr 


























REG. U. S. PAT. OFF 


mevonvnoun conven | Perth Amboy, N. J. 
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DESIGN STANDARDS FOR 
OXWELDED PIPING 





Any welded piping system, even in its most 
complicated form, is a combination of a few 
fundamental welding design details. 





PIPE FLANGES 
Standard Flange for Welding 


Explanation: 
A type of flange especially designed for 
welded piping construction isillustrated. 
Itis supplied by leading manufacturers 
of pipe fittings in both forged and cast 
steel. Either flat or tongue and groove 























Oxwelding 


REDUCES COSTS.  pececi'e isin io se wie 


requirements. It is provided with an 
extra long hub for butt welding into 








the line. 
, ° ° ° . — Uses: 
Oxwelding has revolutionized pipe installation The Standard Flange for Welding is 
. ° - , recommended to replace by welded con- 
practice. It isa new and better method in the hands struction other types of American 
j Ps Standard flanges for all sizes, pressures 
of the pipe fitter. Oxwelded joints develop the full and services. 
° e F Specification: 
strength of the pipe itself and consequently lighter- When the Standard Flange for Welding 
t . 4 is specified the following features should 
walled pipe can be used for the entire system of be included in the specification: 
ee — P 1 The flange shall be carefully tacked 
piping. Oxwelded joints, once tested and found tight, * before welding, with tack welds not 
i - ‘ : a more than 6i n. apart, to facilitate and 
always remain so, thus eliminating maintenance maintain alignment. 
. >. 6 > =. Bolt holesshall straddle natural center 
costs. Costly cast or forged fittings and special bends lines except when specified otherwise. 


3. Other features to be included in the 
specification are the same as for the 

“ Open Single Vee Butt Weld given on 
T he page 10, “Design Standards for Ox- 
welded Piping,’’ except that in all cases 


are also eliminated, except where flanged or screwed 


couplings are required to connect to valves. 


most complicated fittings are neatly and compactly the weld shall be built up to a height in 
7 : a hg excess of the thickness of the welding 
fabricated by oxwelding from standard sizes of pipe. ee Ss Sa a. 


The above is excerpted from a handbook 


y - 7 ° fund tal desi , titled, *‘ Desi 
Welded piping construction may be undertaken Seemed) Ser Gaudin ech end 
° ° ° ° Wrought Iron Piping,’’ published by 
with the same confidence in a satisfactory result as The Linde Air Products Company. 
oider methods and with further assurance of in- book guid have a copy of this hand- 


It is yours for the asking. 


creased economy and serviceability. 














THE LINDE AIR PRODUCTS COMPANY Dict Ofc 
Atlanta Detroit New York 
Baltimore El Paso Philadelphia 
Unit of Union Carbide and Carbon Corporation ey ladienapoli yg 
eitienatn tl UCC _— poy me Cav my — City 
nts 6 icago i 
uch Re a7 Wasehouss Steshe Cleveland Milwaukee Seattle 
IN CANADA, DOMINION OXYGEN COMPANY, LTD., TORONTO — — 











LINDE OXYGEN + PREST-O-LITE ACETYLENE + OXWELD APPARATUS AND SUPPLIES - UNION CARBIDE 
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The OPERATION is as 
SIMPLE as.. | 





A One turn of a pointer 
and the machine is set 
for the desired current. 


THE NEW 
G-E ARC WELDER 


Combines and excels all the 
best features of all the good 
welders now on the market... 
plus new features all its own. 


1. Stable, flexible arc 
2. Quick recovery (“pep”) 
3. Self-excitation 








B One turn of a wheel 
and the machine is set 


4. Spark-free commutation for the desired voltage. 


5. Simple operation 

6. Duplex voltage control 

7. Dead-front control panel 

8. Large, protected instruments 

9. Light, compact, strong § con- 
struction 


10. Low center of gravity 





11. A definite purpose for every 
ounce of material 


C That’s all. The opera- 
tor is then free to give his 
entire time and thought 
to the work. 





**Easy to get the heat you want” says the operator, smiling. 
And a satisfied operator means better welding. 


Before buying any arc-wclding set, investigate this advanced 
machine which bears the G-E monogram. Immediate ship- 
ment can be made from any of 20 G-E warehouses throughout 
the country. Ask your nearest G-E office. 





GENERAL@ ELECTRIC 


SALES AND ENGINEERING SERVICE N PRIERPCRPA SG Cr 3.8.8 
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for brick burning 


Uniform color... fewer bats... 
higher speed burning . . . these are 
a few of the advantages that come 
from the use of gas-fired kilns. 
Send for the free book “Gas Heat 


in Industry” which tells all about it. 


\ 


GAS FOR HEAT WHEREVER HEAT #§S NEEDED 


AMERICAN ASSOCIATION 


420 Lexington Avenue, New York 
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The Filter that produces a 




















The 
Bb. H. CO. 


(GENTER TYPE) 
OSCILLATING 
CONTINUOUS 


FILTER 


CAKE DISCHARGE 
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FILTER TUBES 


Rear ELevation & Section Turv TavKe & Tuer RING 


r, 193] - 
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thoroughly 
homogeneous 


cake 


To”secure a thoroughly homogeneous 
cakefit is necessary that the sludge 
bath be effectively agitated in direct 
___ contact with the filtering elements. 
The B. H. Co. (Genter Type) Filter effects 
this agitation by dividing the entire filter 
surface into a number of small units that are 
oscillated, squirrel-cage fashion, around a 
central shaft. Not only does this construc- 
tion provide thorough agitation by the 
filter units proper, but it results in many 
other exclusive advantages in capacity and 
drying properties and in mechanical and 


operating features. 


These advantages have been fully outlined 
in a new bulletin which we will be glad to 
send. You should know about this out- 
standing development in the art of continu- 
ous filtration — whether or not you are in 
the market right now for additional filter 
equipment. Write for the bulletin, or for 
specific information on your own particular 


filtration problems. 


THE 
BARTLETT HAYWARD 
COMPANY 
BALTIMORE, MD. 
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CUTTING COSTS 


by Thickening Gluten 


One of two special design Dorr 

Thickeners used for handling gluten 

in a middle-western plant. Note the 

small amount of head-room required 
by this type of Thickener 


Gluten, separated from starch in corn product 
plants, is a light, flocculent material, difficult 
to handle. The old method of treating this ma- 
terial consisted of batch settling in settling 
troughs, followed by intermittent filtration on 
presses. 

Now thickening and filtration of gluten can 
be carried out continuously. Assisted by the 
cooperation of prominent corn product manu- 
facturers, Dorr engineers made a long series 
of tests in the laboratory and in commercial 
plants. The result was the develop- 
ment of a special design Dorr Thickener 5 T 


which thickens the gluten continuously 


_ 


CONTINUOUSLY 





and discharges it at a consistency which is 
suitable for continuous filtration on Dorrco 
or Oliver United filters. In the plant illus- 
trated, two Dorr Thickeners and a Dorrco 
Filter have replaced batch equipment for 
handling gluten. Operation is smoother, costs 
have come down. 

Your own plant operations may be quite dif- 
ferent from those cf corn product plants. But 
if your process involves any operation of 
thickening and dewatering, any step tied in 

with wet-material handling and treat- 
i ment, we believe that we can show you 
that it pays to “‘Use the Dorr Way.” 





THE DORR COMPANY, INC. 


ENGINEERS 
247 PARK AVENUE, NEW YORK CITY 


DENVER CHICAGO 


LONDON: The Dorr Company, Ltd. 
(Licensee) 


MELBOURNE: Crossle & Duff Pty., Ltd. 


LOS ANGELES 


BERLIN: Dorr Gesellschaft m. b. H. 
(Licensee) (Licensee) 
TOKYO: Andrews & George Co., Inc. 


WILKES-BARRE ATLANTA TORONTO 
PARIS: Societe Dorr et Cie 


JOHANNESBURG: Edward L. Bateman, Pty., Ltd. 
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ee lain SG capi lta? 


ARE YOU OPERATING 
ANY OF THESE PROCESSES? 


DRYING ores, concentrates, pigments or any granular materials. 

PREHEATING ores, concentrates or mixtures. 

REACTIVATING spent clays or filtering media (natural or manufactured). 

CALCINING carbonates or earths containing organic impurities. 

ROASTING (DESULPHURIZING) sulphide ores or concentrates. 

ROASTING (REDUCING) oxidized ores or materials. 

ROASTING (DECOMPOSING) ores or mixtures. | 

ROASTING (VOLATILIZING) ores for recovery of readily volatile 
contsituents. 

ROASTING (CHLORIDIZING, ETC.) ores with admixture of chemical 
agents. 





IT WILL PAY YOU TO INVESTIGATE 


The WEDGE MECHANICAL FURNACE 


(Patented) 








: HE multiple-hearth mechanical 

furnace is constantly being ap- 
plied to various heat-treating opera- 
tions which were formerly performed 
in less efficient types of burners or 
furnaces. The efficiency and economy 
of the multiple hearth type is due to 
its greater adaptability to diverse 
operating conditions; it is mechanical 
r and it is continuous in operation. 


















































ae Our engineers are ready and anxious 
to make a study of your problem and 
to design and offer a Wedge unit of 
a size and with such modifications 
as may be needed for economical 
treatment of your particular material. 
May we have a representative call? 




















1-2 


BETHLEHEM FOUNDRY & 
MACHINE CO. 
Wedge Furnace Dept. 
Bethlehem, Pennsylvania 

















“BETHLEHEM” SERVICE AND A “BETHLEHEM” PRODUCT 
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SHRIVER PRODUCTS 


Washing and Non-washing Filter Presses 
Open and Closed Delivery Filter Presses 
Side, Corner and Center Feed Filter Presses 
Steam Heated Filter Presses 
Brine Cooled Filter Presses 
Cast-iron, Aluminum, Bronze, Lead, Rubber, Wood, etc., Filter Presses 
Complete laboratory Filtering Units 
Continuous Filters — Vacuum Filters 
Diaphragm Pumps — Filter Cloth 


Your inquiries are solicited. 


T. SHRIVER & COMPANY 


ESTABLISHED 1860 
808 HAMILTON STREET 
HARRISON - N. J. 


A riLGtEaeR PRESS FOR EVER Y PURPOSE 




















FILTER PRESSES FILTER CLOTH DIAPHRAGM PUMPS 
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Hard Water Stills 
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originated 
by the 
BARNSTEAD 
Engineers 
Ww 
have seen 
years of 
successful 







service 


Equipped 


with the 


Barnstead “‘Constant-Bleeder” 


Developed originally by the Barnstead engineers for 
use in districts where the raw water was excessively 
high in mineral content, and where regular types of 
Water Stills could be utilized only with greatest 
difficulty if at all, Barnstead “Hard-Water” Stills 
today are found in successful operation in virtually 


T. M. REG. every “hard-water” district of the country. 
U_S.Pat.Of. . 











“Hard-Water” model of 
Barnstead SM-5 Still, 
yieldin approximately 
& gallons chemically- 
pure distilled water per 
hour. Furnished (extra) 
with wall bracket, steam 
pressure gauge, trap and 
check valve. Purchased 
by the U. S. Engineer’s 
Office, Rock Island, iil. 


A Barnstead “Hard-Water” Still (heated by high- 
pressure steam, gas, electricity, or kerosene) is distinguished 
chiefly by an extra-high evaporator—specially baffled—and by 
a deconcentrator or “constant-bleeder” device, exclusively of 
Barnstead design. The evaporator is continuously “bled” in 
such wise as to effect, at all times, practically a constant con- 


centration of dissolved and suspended matter in the water or 
within the evaporator—-a concentration that is essentially the a 
~ ° ° 
same as that of the incoming feed-water. Formation of scale Pad 
and necessity for cleaning are minimized to an extraordinary 4, _,0** oe ” 
. . . . > ° . - 
degree. And the risk of entrainment through foaming, prim- ae ory * 
P ° P . a D . Pod or yy ww 
ing, etc., is entirely prevented—thus safeguarding the distillate ne. .** —_ wen 
from any possible contamination. ay fo. Gor eA pokeo™ 
Ooo COrgS: ghee 
ad yr” WE CR at 
¢ —_— - . . . . , - < s a 
The BARNSTEAD DISTILLED WATER HANDBOOK describes ot” tet oF . 
8 : * o's 
these deservedly popular models. Write for your complimen- Pe .° 5 a 
; i got ee” Gh eh 
tary copy, addressing the Barnstead Stil And Sterilizer Co., a awh, T° oe oS 
- é . oy 
original and sole manufacturers of the genuine “Barnstead oo eat oot ptrg Pye o 
Pave 1» o < © ot sw a 
Still.” ia $ we oP a . oF \y 
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HOGS or HELIUM, 








MILK or METHANE 


GASOLINE or GRAPE JUICE* 








Special Helium car built 
by General American 


When General American was founded thirty-two 
years ago very few commodities were shipped in 
bulk. Today the list of things carried in bulk 


runs into the thousands. 


Bulk shipment is the modern way of transporta- 
tion. It has introduced many economies formerly 
believed impossible. The United States Navy, for 
instance, reduced the cost of transporting helium 
85%. Previously the gas was shipped in small cylin- 
ders, but now itis carried in specially constructed 


cank cars at one-seventh the former cost. 


The price of ammonia in the recent years has 
decreased from thirty cents to five cents a pound. 
This is partially an achievement of transportation, 
as a specially designed tank car has cut 95% 


from the cost of shipping ammonia. 


A similar achievement will save manufacturers of 
wool and silk hundreds of thousands of dollars. 
The recently perfected all-aluminum tank car 
now delivers acetic acid in the iron-free water- 
white state in which it is produced. This car has 
eliminated expensive package shipment and 
offers a striking illustration of the tank car 


builder’s contribution to modern industry. 


These are but a few of the countless economies 
that have been introduced by bulk transpor- 
tation. If you are now shipping in packages you 
certainly should investigate the economy of bulk 
shipment, A railroad car can be built to carry any 
commodity in bulk . . . including your particular 
products. Our engineers will be glad to work with 


you, without any obligation, of course. 


*A railroad car can be built to carry anything in bulk. These are but six 
of thousands of products now being shipped this modern efficient way. 


GENERAL AMERICAN TANK CAR CORPORATION 
“a railroad freight car for every need” 
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PRODUCTION 


VS. 


LABORATORY 


Production results sometimes differ 
from those indicated by laboratory 
tests. This happens with sifting and 
screening operations, as well as many 
other processes. Plant conditions are 
the cause. 


You can pre-determine results obtain- 
able on the Supersifter under pro- 


duction conditions in your own plant, 
by a plan we have just devised. 


Write for information on the super 
fest. 











THE SUPERSIFTER 


Develops high sifting efficiency through 
a full circular motion at every point of 
the sieve box. Operates without vibra- 
tion. Screen areas from | to 96 sq. ft. 
Motor or pulley drive. 


THE WOLF_COMPANY 


100 Commerce St. Chambersburg 





Pennsylvania 


New York Office, 18 E. 41st St. 
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ALL THE METAL USED IN OUR 
CRUCIBLES IS SUPER-REFINED 


WV" exercise extraordinary care in the refining of 


the metal of which we make our crucibles, and 
other laboratory ware and guarantee it to con- 
form strictly to the specifications of the United 
States Bureau of Standards. Manufacture is 
entrusted only to skilled operators—men who 
have had many years of experience in their highly 
specialized trade and the most rigid supervision 
and inspection is carried on under the direction 
of our technical staff. 

For these reasons, Baker platinum-rhodium and 
pure platinum crucibles and other laboratory 
ware are as accurately made, from the raw material 
to the finished product, as the most exacting 
could demand. They are always constant in 
weight—always dependable. 

A new, revised edition of our book Data Concern- 
ing Platinum has just been published. The tables 


have been brought up to date and some new ones 





have been added. We shall be very happy to send 


you a copy. 


BAKER & CO., INC. 


54 AUSTIN ST., NEWARK, N. J. 


30 Church St. 55 E. Washington St. 760 Market St. 
New York Chicago San Francisco 
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STAINLESS AND HEAT RESISTING 
PIPE and TUBES 


‘? S S Chromium-Nickel Alloy Steels are produced under the licenses of a 
| Chemie al Foundation, Inc., New York: and Fried. Krupp A. G. of Germany. 


ffective résistance to such forms of cor- integrity and the suitability of these chrome- 
rosion as are familiar in Chemical Field nickel alloy steel tubes, for their intended uses. 


equipment, combined with improved strength : 
The services of the NATIONAL éstaft 


at high temperatures and protection from 
engineers, metallurgists and laboratory tech 


certain acids, are embodied in U SS Stainless 
nicians are at the command of any prospective 


and Heat Resisting Pipe and Tubes. gt 
; user, in finding the right adaptation of these 
Thoroughness of research and uncompromis-  . «1. ee : 
: stainless and heat resisting steel pipe and 
ing standards of manufacture, which charac- . .s = 2 
tubes for any special purpose in view 

terize the largest makers of tubular products 


in the world, are your assurance as to the Information will be furnished upon request 
U S § 18-8 CHROME-NICKEL—U S S 17 CHROMIUM—U $S S 12 CHROMIUM 


NATIONAL TUBE COMPANY 


Frick Building, Pittshurgh, Pa. 
SUBSIDIARY OF UNITED STATES STEEL CORPORATION 










Quaurty 
Prooucts 
dependable 










AMERICAN BaioGe COMPANY PRINCIPAL SUBSIOIARY MARIFAGTURING: GOMORINED On Wert Surrcy Company 

_ American Sueet anp Tin PLATE Company CovomBia Steet ComPANY ILLinots STEEL COMPANY Tae Lorain Steet Company 

~ American Steet anD Wire Company Crctone Fence Company Minnesota Steet. ComPany Tennessee Coat, Iron & R. R. Company 
Carnecie Stert ComPANY FEDERAL SHIPBUILDING AND Dry Dock Company NaTionat Tuse Company Universat ATias Cement COMPANY 


| “Pecitie Coast Distributors —Columbia Stee! C 





pany, Ruts Building, San Francisco, Calif. Export Distributers — United States Steel Products Company. 3) Church Street, New York, N. Y. 
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PLATINUM METALS CORPORATION 


261 Fifth Avenue, New York 






a of Platinum, Iridium and 
Allied Metals of the U.S.S.R. (Union of Soviet 


Socialist Republics) origin. 







BUYERS SELLERS 






Telephone: Cable address: 
Lexington 2-5785 PLATRUSS 





BRAUN Electrolytic Cabinets 


Will simplify and speed up your electrolytic determinations. 
Used by many firms, both large and small, who use copper, lead and 
other metallics in the manufacturing of their products. Some of these 
firms have had the same Cabinets in constant operation for over 15 
years. 

These Cabinets are substantially built—service being the first con- 
sideration. For protection from acid fumes the ammeter, switches 


and operating parts are enclosed in the Cabinet. 


Made in three sizes: 2, 4 and 6 units. Each unit arranged for stationary cathodes 
and revolving anodes. 


Write us for more details—we will gladly send you descriptive literature. 


BRAUN CORPORATION, LTD. 


San Francisco House 363 New High Street 
Braun-Knecht-Heimann-Co., Ltd. Los Angeles, California 


FLANGED PIPE AND FITTINGS— 
CENTRIFUGAL PUMPS —VALVES 
EXHAUST FANS — DENITRATING 


TOWERS — ACID RECOVERY 
ACID RESISTING HIGH SILICON IRON PLANTS AND OTHER EQUIPMENT 


CORROSIRON CORROSIRON Bell and Spigot pipe and fittings conform to New York Engineering 


Department and Board of Education of New York City. These specifications have been 
BELL 'AND SPIGOT followed by other leading municipalities. Dimensions are all in accordance with stand- 
PIPE AND FITTINGS ards for extra heavy soil pipe. Write for prices and data. 


PACIFIC FOUNDRY COMPANY, LTD. . 


NEW YORK SAN FRANCISCO LOS ANGELES 
551 Fifth Ave. 3100 Nineteenth St. 470 E. Third St. 




















40 Chemical & Metallurgical Engineering — Vo0l.38,No.12 














67. METALS-THE BASIS OF BETTER EQUIP 


To MODERNIZE 


i | 








YOUR 
PRODUCTS 
FOR tea 





A 


a 
j ‘ 
; i 
a 
£ 
a 
“ 
A ae 
ri eo a 
at a 
Cd at 
ye 
re, tal 


% 


~~ 
| e 
+ 


Use 


Ce 


she 









STAINLESS 
AND HEAT & 
STEELS 


From this group of new 
alloys you may select 
the steel most ideally 
suited to your needs. 





Chromium Alloy Steels 
(Magnetic) 


USS 12 &12Z 


Corrosion resistant steels for 
machined parts, forgings, 
and special applications. 


USS 17 
A corrosion resistant steel 
for general requirements. 


USS 27 


A corrosion resistant and 
heat resistant steel used pri- 
marily for high temperature 
service. 


Chromium-Nickel 
Alloy Steels 


(Non-magnetic) 
USS 18-8 
A variant of USS 18-8 for 
specific applications. 


USS 18-12 


Another corrosion resistant 
steel for a very wide range 








i) 











of uses. 
USS 25-12 
, , An outstanding development 
Jllinois Steel Company Simerounoass abe 
i rey tatives will as- 
Chicago ee eccrine ow, 
the particular alloy best suited 
h - 
CarNeGie STEEL COMPANY a 
PITTSBURGH ~ =a ' ems. e 
SUBSIDIARIES OF UNITED STATES STEEL CORPORATION _ ’ i 


USS Chromium-Nickel 
Alloy Steels are produced 
. under | iaenges of the 

Chemical Foundation, 

BARS * PLATES * SHAPES . SPECIAL Inc., New York, and 
Fried. Krupp A. G. of 


SECTIONS @ SEMI-FINISHED PRODUCTS Germany 
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THE METAL OF A THOUSAND PROPERTIES 
AND A THOUSAND USES— 


Complexities in today’s manufacturing processes; increasing use of 
high temperatures under highly corrosive conditions, have necessi- 
tated an entirely new series of qualities in the metal parts used. Mid- 
valoy has solved for many industries the need for a metal having both 
high strength and resistance to corrosion. On this page are but a few 
of the many forms in which Midvaloy leaves the Midvale plant. 


Midvale pioneered in heat resisting and corrosion resisting alloys. 
For 59 years Midvale has been both making and studying 
Midvale is still pioneering today. 


steel. 





We consider that our laboratory is the property of our customers in 
a very real sense, and it is quite probable that new requirements in 
manufacture and production have faced you with new problems in 
the metals you use. We would like to help you solve them. In fact, 
we may already have done so for other people. 


If you do not already have a copy of our catalog on Heat Resisting 
and Corrosion Resisting Castings, we would like to mail you one 
today. It is of interest to anyone faced with installation problems 
at high temperatures and chemically active temperatures, and gives 
the chemical properties and composition of seven Midvaloy Heat and 
Corrosion Resistant alloys. Call the Midvale Company at any of our 
offices, — Philadelphia, New York, Pittsburgh, Washington, Cleve- 
land, Chicago, San Francisco. 
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RINGS and SPIDERS 


Midvaloy rings and 
spiders—used as parts 
in heat treating and 
nitriding furnaces to 
combat high tempera- 
tures and gaseous cor- 
rosion. 











RETORT NOZZLES 


Retort nozzles for the 
chemical industry —to 
meet a severe corro- 
sion condition. 





VALVE BODIES 
Valve bodies made for 


the process or chemi- 
eal industry to resist 
acids and corrosion. 





FORGED 
PIPE PLUGS 
Forged pipe plugs de- 
signed for service on 
high-pressure and high- 
temperature cracking 


stills, 
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Corrosion’s day is waning, the waste 
and ugliness of rust need no longer be 
tolerated ... this is The Stainless Age. 
Strikingly original in its appearance, 
advanced in its ideas... this new, free 
Stainless Booklet is a captivating por- 
trayal of Stainless Progress. @ It traces 
the history and predicts the future of 
steel products... Every chapter is an 
intimate, specialized discussion of a 
particular field. @ Product design, 
Metal fabrication, Building, Hardware, 
Sports, Home, Medical, Dental, Food, 
Automotive, Laundry, Petroleum, Mine, 
Paper, Chemical, Textile... All these 
markets for “Stainless” are interestingly 
analyzed and effectively and beautifully 
illustrated. @ This booklet will prove 
valuable to any one interested in metal 
preducts or in the more general sub- 
ject of corrosion-resistance. @ Genuine 
Stainless Steel is manufactured only un- 
der the patents of American Stainless 
Steel Company, Commonwealth Build- 
ing, Pittsburgh, Pennsylvania. Write for 


this informative booklet, today ... Now. 


NLESS STEEL 


American Stainless Steel Co. e Commonwealth Building Pittsburgh, Pa. 


Name 





Business 





Street. 





City and State 
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Just Published 





Latest edition of this 


Internationally Known 
Year Book of the 
mineral industry 






Covering 
1930 


Mineral Industry 


Edited by G. A. ROUSH 
815 pages, 6x9, $12.00 


HIS one-volume encyclopedia of the history, technol- 
ogy and trade conditions of the mineral industry for 
1930 is now ready. 


It covers the sources of supply, statistics of production and 
consumption, exports and imports, uses, and many other 
valuable data for all of the commercially important 
minerals. 


The entire book is the work of recognized specialists, and 
brings you invaluable data months ahead of other sources. 
It is an indispensable reference work for metallurgists, min- 
ing engineers, chemists, exporters and importers everywhere. 


See it 10 days free—send the coupon 


FREE EXAMINATION COUPON 


McGraw-Hill Book Co., Inc., 330 West 42d St., New York, N. Y. 


Send me Mineral Industry, XXXIX, postpaid, for 10 days’ free 
examination. I will return the book postpaid in 10 days or send 
you $12.00. 





Name ... 
Address ... 


City and State 








brickel 


Heat and Acid Resisting 
Castings and Forgings 









Right Alloy 
in the 
Right Place 
Special 
Alloys 
for Special 


Purposes 


Address all Inquiries to 


HYBNICKEL ALLOYS CO. 


Care of THE PUSEY AND JONES CORPORATION, Front and Poplar Sts. 
WILMINGTON, DELAWARE 








A LIBERTY 
JOB IN 


SILVER 


Typical of Liberty 
craftsmanship, this 
evaporator was recent- 
ly installed in the 
plant of one of the 
larger chemical com- 
It is of pure 





panies. 
silver with silver valves 
and sampling device. 
Mounted in copper 
jacket. 


For the usual or unusual 
job in any metal—Let 
Liberty do it! Prompt, 
economical, quality work. 


LIBERTY COPPERSMITHING COMPANY 











oo * 1708 N. Howard St., Philadelphia, Pa. 
Company . . M.12-31 
. oe 
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Now Available... 


CcCOoOLbD 


DRAWN 


MonEL METAL SEAMLESS TUBING 






THE INTERNATIONAL 


67 Wall Street 






MONED 
(/_ METAL _\ 


NICKEL COMPANY, INC. 


ERE’S news the chemical and 
process industries will welcome: 
Seamless Monel Metal tubing is now 
available! Now you can specify seam- 
less Monel Metal tubing tested to 700 
Ibs. per square inch, suitable for heaters, 
coils and other equipment...and get 
what you want. 

Now you can get Monel Metal tubing 
that offers ductility combined with in- 
tegral, uniform structure and conse- 
quent higher resistance to many acid 
and alkaline solutions. 

Monel Metal seamless tubing derives 
its basic advantages from the rare com- 
bination of properties that have made 
this solid Nickel alloy indispensable 
for numerous processing applications. 


One of four large Monel Metal gas 
coolers used in connection with ammonia 
synthesis at the plant of a large British 
chemical manufacturer. 665 — 1°’ O. D. 
18 gauge, 13' 2%" long, seamless 
Monel Metal tubes are expanded into 
65%" diameter, 1%" thick Monel Metal 
tube plates. These coolers were manu- 
factured by Daniel Adamson @& Co., 

Ltd., Dukinfield. 


New York, N.Y. 

















/A HIGH NICKEL ALLOY 


ONEL METAL 


NICKEL ALLOYS PERFORM BETTER LONGER 


M 
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In the production of distilled water, Evans, Lescher @ 
Webb, Liverpool, England, are using condenser coils made 
of 1” O. D. Cold Drawn Seamless Monel Metal tubing. 


These coils were made by MONEL-WEIR, Litd., 
Cathcart, Glasgow, Scotland. 


Monel Metal is rust-proof and highly 
resistant to the corrosive attacks of 
many chemical agents including dilute 
sulphuric acid, ammonia and brines. 
It has no coating to chip, crack or wear 
off, and its steel-like strength is a bul- 
wark against premature breakage and 
rapid depreciation. These advantages, 
plus its seamless construction, make 
this Monel Metal tubing definitely su- 
perior to welded tubing for many 
essential types of equipment. 

Monel Metal seamless tubing has been 
thoroughly tested and proved in labo- 
ratory and plant. We will gladly send 
you further information about the ad- 
vantages and uses of this new product, 
including price schedule and mill limits. 














Monel Metal is a registered trade 
mark applied to a technically con 
trolled nickel-copper alloy of high 
nickel content. Mone! Metalis mined, 
smelted, refined, rolled and mar 
keted solely by Internationa! Nickel 
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The BEST-KHNOWN QUALITY MARK sn CHEMICALS 
MM Gb ee (tl ee 


What De You Need in Chemicals 
for YOUR Business? 


Whatever your requirements, just write, wire or phone our nearest office 


SOME OF THE GRASSELLI PRODUCTS 


Cadmium Sulphide 

Calcium Arsenate Powder 

Casein Spreader 

Chromic Acid 

Depilatory 

Dust Mixtures 

Duclean—Iron drum cleaning 
compound 

Dutox—a Non-arsenical Insecticide 

Electrolyte 





Acetate of Lead 

Acetic Acid Commercial 
Acetic Acid Glacial 
Acetic Acid Pure 

Acetic Acid Redistilled 
Alum—Ammonia U.S.P. 
Alum— Filter 
Alum—Paper Makers 


Alum— Pearl 


Phosphate of Soda—Mono 
(Sodium Phosphate Mono Basic) 

Sal Ammoniac 

Salt Cake 

Sherardizing Zinc 

Silicate of Soda Granulated 

Silicate of Soda Lump 

Silicate of Soda Meta 

Silicate of Soda Pulverized 

Alum—Potash U.S.P. Silicate of Soda Solid Glass 

Aluminum Sulphate Formic Acid Silicate of Soda Solution 
Commercial and Iron Free G. B. S. Soda Snowflake Soldering Salts 





Aluminum Chloride Crystals 
Aluminum Chloride Solution 
Aqua Ammonia 

Aqua Fortis 









































Arsenate of Lead Paste 
Arsenate of Lead Powder 


Arsenic Acid 


Barium Carbonate 
Barium Chloride 


Batte 


Pp 
P 
P 
P 






































Barium Sulphate 
Battery Coppers 
Ty Zine 
Bi-Sulphate of Soda 
Bi-Sulphite of Soda Solution 
Bordeaux Mixture Powder 
& Ammonium Hydroxide 
( Hydrochloric Aci 

( Nitric Acid 

( Sulphuric Acid 

{ adalyte 
( 

( 

( 


(Blane Fixe) 


admium 
admium Anodes 
‘admium Hydrate 


( Ju r Researc } 


some of your problems 


THE GRAS 


Incory orated 


Glauber’s Sait 

Glauber’s Salt Anhydrous 
Hypo-sulphite of Soda Crystals 
Hypo-sulphite of Soda Granulated 
H ypo-sulphite of Soda Pea Crystals 
Indium—metal or oxide 

Inhibitor No. 1—Non-Foaming 
Inhibitor No. 2—Foarming 
Intermediate Zinc 

Lactic Acid 


Lime Sulphur Solution 


Manganar Dust—for roses 
Mixed Acid 

Mossy Zinc 

Muriate of Tin Crystals 
Muriate of Tin Solution 


Muriatic Acid 


Nitric Acid Commercial 


Nitric Acid Fuming 
ogas 
Oleum 
Phosphate of Soda 
Phosphate of Soda—Anhydrous 


Sodium Silico Fluoride 
Soldering Flux Crystals 
Soldering Flux Solution 
Slab Zinc 

Strontium Nitrate 

Sulphate of Soda Anhydrous 
Sulphate of Soda Technical 
Sulphate of Zinc 

Sulphide of Soda Concentrated 
Sulphide of Soda Crystals 
Sulphide of Soda Flake 
Sulphide of Soda Fused Solid 
Sulphite of Soda Crystal 
Sulphuric Acid 

Summer Fruit Spray 

Super- Phosphate 

Super Sulphate of Soda 

Tin Crystals 

Tinning Flux 

Tri-Sodium Phosphate 

Zine Anodes 

Zine Chloride Fused 

Zinc Chloride Granulated 
Zine Chloride Solution 


1 Department may be of help in solving 


SELLI 


This service is available to you 


CHEMICAL 


wee FB 
Cleveland 


New York Office and Export Office: 350 Fifth Avenue 
BRANCHES AND WAREHOUSES: 


Boston 
Brookly n 
Charlotte 


Albany 
Birmingham 


San Francisco 


Chemicals, 576 Mission Street 
Represented in Canada by CANADIAN INDUSTRIES, Ltd., Heavy Chemicals Division, 


Chicago Milwaukee 
Cincinnati New Haven 
Detroit New Orleans 


Montreal and Toronto 


Chemical & 


Los Angeles—C 


Paterson St. Louis 
Philadelphia St. Paul 
Pittsburgh 


hemicals, 363 New High St. 


GRASSELLI GRADE 


SF BAY elite lene Mi aia High for 92 Years 
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ANNOUNCING 
SYNTHETIC 


NOM BUTYL ACETATE 
NOM BUTYL ALCOHOL 


* These important industrial solvents, produced for the first time in the 


PRODUCTS 


United States by synthetic processes, are now available in drum lots and 


tank car quantities. " The user of these synthetic compounds, manufactured 


under closely controlled processes and synthesized from raw materials 


not subject to periodic price fluctuation, is assured of uniform quality and 


price stability. * The commercial availability of BUTYRALDEHYDE and 
CROTONALDEHYDE is also announced. " We will be glad to send you 


samples and detailed information regarding these products or other 


products of our manufacture upon request. 


CARBIDE AND CARBON CHEMICALS CORPORATION 


PROUWUUCERS OF SYNTHETIC ORGANIC CHEMICALS 


MANUFACTURED 


BY CARBIDE AND CARBON 
CHEMICALS CORPORATION 


ACETONE 

BUTYL ACETATE 
BUTYL ALCOHOL 
BUTYL CARBITOL * 
BUTYL CELLOSOLVE * 
BUTYRALDEHYDE 
CARBITOL * 
CARBOXIDE * 
CELLOSOLVE * 
CELLOSOLVE* ACETATE 
CROTONALDEHYDE 
DICHLORETHYL ETHER 
DIETHYLENE GLYCOL 
DIOXAN 


ETHYLENE DICHLORIDE 
ETHYLENE GLYCOL 
ETHYLENE OXIDE 
ISOPROPANOL 

ISOPROPYL ETHER 
METHYL CELLOSOLVE * 
METHANOL 

PROPYLENE CHLORHYDRIN 
PROPYLENE DICHLORIDE 


PROPYLENE GLYCOL 
PROPYLENE OXIDE 
TRIETHANOLAMINE 
TRIETHYLENE GLYCOL 
VINYL CHLORIDE 
VINYLITE * RESINS 





ETHYLENE BUTANE 
PROPANE ETHANE 


ACTIVATED CARBON 


ISOBUTANE 

PROPYLENE 

PYROFAX * 
* Trade-mark Registered 





30 East 42nd Street, New York 
230 North Michigan Avenue, Chicago 


Unit of Union Carbide UEC and Carbon Corporation 
Becare dance eh onnd 





Technical Division CE-12-31 


CARBIDE AND CARBON CHEMICALS CORPORATION 
New York, N. Y. 


Please send me further information about your synthetic 
Butyl Aleohol() Butyl Acetate” Butyraldehyde(_} 
Crotonaldehyde _| 


Name Sees 





Company 
a 


City 
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Silicates 




















Key” 





Conrwence in your 


source of supply relieves you of many worries. 
The certainty that . . . 


. . « P. Q. Silicates will meet your require- 
ments today, tomorrow and always — 


. « « deliveries can be made promptly from 
the nearest of eight plants located to best serve your 
industry — 


. if you have a problem involving 
silicate, an experienced technical department intelli- 


gently studies it and usually knows the answer — 


. . . develops a sense of relia- 
bility that is priceless to the forward looking 
manufacturer. 


Right now is an oppor- 
tune time to become acquainted with P. Q. 
Silicates and P. Q. Service. May we have 
the pleasure of talking it over with you? 


PHILADELPHIA QUARTZ CO. 





General Offices and Laboratory 





121 S. THIRD STREET 





PHILADELPHIA 








Chicago Office 
205 W. WACKER DRIVE 








1831-1931 


8 inning Another Century 
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Make Certain of 


A Quality Blue 
Before you Strike’ 


Many of ithe characteristics of the finished 
“blue” are determined by the uniformity of 


the raw materials from batch to batch. 


Recognizing this fact, we keep Aero Brand 
Yellow Prussiates of Soda and Potash uni- 
form by a “master-batch” system of produc- 


tion control. 


Such careful and expensive control is possible 
only when the manufacturer can start with 
basic materials and produce continuously 


on a volume basis. 


Get the advantages of uniformity and large- 
scale production by specifying Aero Brand 


Yellow Prussiate of Soda and Potash. 





Industrial Chemicals Division 


American Cyanamid Company 


$35 Filth Avenue New York 


Chemical & Metallurgical Engineering — Vol.38, No.12 

















A NEW TYPE OF 








NITROCELLULOSE 
COATING 


Nitrocellulose coatings 
having all the desirable 
brushing qualities of oleo- 
resinous finishes plus the 
durability and cleanability 
of lacquer, are now made 


possible by the use of 
BUTYL LACTATE. 





Send for a sample of this 
new and useful solvent. 


COMMERCIAL SOLVENTS CORP. 


PLANTS: Terre Haute, Ind., and Peoria, Ill. 


Sales Offices: New York Central Bidg., 230 Park Ave., New York, N. Y. 
Terre Haute, Ind. Aldwych House, Aldwych, W. C. 2, London, Eng. 








RR 





a a 


ia | 
| 


sack dal li Nene eee ee inianiadinen ai Ot ell 


December, 1931 — Chemical & Metallurgical Engineering 49 








- 


te 


g/ 








|INDUSTRYS RAW MATERIALS |= 














SULPHUR 


(994%) 


EVERY day 
we mine 4000 
to 5000 gross 
tons. Your bus- 
iness is solicited 
whether of car- 
load or cargo 
quantities. 


~ FA. 
han GuLe SULPHUR (0. 


75E.45" Street (= (=) New York City 
Mines Gull. Newguilf and Long Point Texas 


IMPURITIES COST MONEY! 


Impurities cause rejections, spoilage, dissatis- 
faction, loss of profits. 


When chemical or mechanical methods fail 
to eliminate them from your process liquids 


try DARCO. 
DARCO purifies, 


economically, effectively, efficiently. 


clarifies, decolorizes — 


Write for Free Sample 


This trade-mark On every carton 





“IT GOES FURTHER” 


DARCO SALES CORPORATION 
45 East 42nd Street 
New York, N. Y. 


Cable Address: 


Telephone 
DARCOSALE, New York 


Vanderbilt 3-1592 











JOHUCHNONEDEGOTN 





Standard 
Bleaching Powder 


Liquid Chlorine 


Multi-Unit Tank Cars 
(1-ton Containers) 


150-lb. Cylinders 


Natrona Porous Alum 
Commercial Alum 


Single Unit Tank Cars 


PENNSYLVANIA 
SALT 

MANUFACTURING | 

COMPANY | 


Executive Offices: 


Widener Bldg., Philadelphia, Pa. 





| Representatives: 
New York Pittsburgh Chicago St. Louis 
| Works: 


Philadelphia and Natrona, Pa. 
Wyandotte and Menominee, Mich. 
Tacoma, Washington 
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STRENGTH 


In the engineering fraternity the dome is 
recognized as a structure of exceptional 
strength. 





The structural characteristics of a barrel are 


The Wooden 


Barrel will “give” strikingly similar to the dome. A force applied at 
ence Ba way any one point on the barrel is distributed over the 
but spring back entire structure. This feature of barrel design gives 
once the pressure pirat li 

is released. remarkable superiority in strength. 


Also the wooden barrel is resilient to shocks, and 
can withstand enormous external pressures and crush- 
ing impacts without damage. It brings you the 
ultimate in protection for your product. 


Wet or dry, light or heavy, your product can be 
shipped economically in barrels. The Associated 
Cooperage Industries of America can advise you as to 


the type best suited for your purpose. Send for the 
Wooden Barrel Booklet. 


woopD 

































TIGHT. KEG 


SLACK 
METAL HOOPS 


SLACK 
WOOD HOOPS 


THE ASSOCIATED COOPERAGE RAILWAY EXCHANGE BUILDING 
INDUSTRIES OF AMERICA BUTTER TUB ST. LOUIS MISSOURI 
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Purifying and Dehydrating 


co. 


—at one operation 


Tue Silica Gel unit shown here is the high pressure 
type used principally in plants which produce liquid car- 


bon dioxide for beverage purposes, 





4. 

¥ 

. 7 
Pe wil 
bee 
iN 
ree 


The Silica Gel unit illustrated is seven feet 

high and requires a floor space only 4 by 3 

feet. It has a capacity of 500 pounds of 
CO, per hour. 


It is used after the third stage of 
compression; and in one operation 
completely removes odors, oil of 
compression and other impurities. 
In the manufacture of solidified 
CO, (dry ice) no freezing difficulties 
are encountered when operating 


at temperatures well below minus 


40° F. 


Regardless of the source of your 
gas, or the system of compression 
used, there is a standardized Silica 


Gel unit to meet your requirements. 


Our competent and experienced 
engineering staff is at your service 
to recommend the equipment most 
suitable to your own operating 


conditions. 


Write for full Details 


THE SILICA GEL corporation 


BALTIMORE TRUST BUILDING 


BALTIMORE, MARYLAND 





52 


Chemical 











& Metallurgical Engineering — Vol.38, No.12 

















bee am e ‘eo ae fe aa Re ix 7 : ‘ 
ore ine See Meee ce ey eee! 3 





Foster Wheeler atmospheric type cooling 

tower constructed entirely of California red- 

wood. It has a capacity to handle 3,500 
gallons of water per minute 





Cooling Towers for 
All Purposes 


The design and manufacture of atmospheric, 
natural draft, induced draft, forced draft, and 
combination forced and natural draft towers 
places Foster Wheeler in a position to supply a i 
suitable tower for any cooling requirement. 


The towers are furnished in standard unit 
sections. Large capacities or increased re- 
quirements of existing towers may be met by 
the installation of additional sections. Wood, ; 
metal and concrete shells are supplied. 





Forced and natural draft cooling towers are 
built with the filling entirely separate from the 
shell. This construction assures a tower that 
remains tight, since strains set up as the filling 
becomes alternately wet or dry, are not trans- 
mitted to the shell. 





FOSTER WHEELER CORPORATION 


Forced draft cooling tower of redwood construction. This tower 165 Broadwa New York, N. Y. 

s designed with removable type filling which may be taken out for 5 y, | ? 

cleaning through either tier of doors shown above the airplane type Branches in Principal Cities 
fans. 





FOSTER WHEELER 
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$349.21 in Three Months 





from a 
$525 Investment 





ee 


SOUTH WEST Box COMPANY 
SAND SPRINGS, OKLAHOMA 





e 

MOREBRAD MANUPACTURING COMPANY, 
4695 GRAND RIVER AVE., 
DETROIT, MICHIGAN. 

carer mveces | VOICES | — —.- _. 7 | ——____~+4 

= ale ——|— om ‘our | sunony __amenaneus 
——— 7 
' 
s/t | 137.6 Savings made in fel bill for 
month of July, 1931 








TOTAL OF INVOICES caem AMOUNT 
4688 OfOUC TIONS orecouNT wamrrtance 117.06 








s 117 06 








To drain their steam-heated equipment and 
return condensate to the boiler, South West 
Box Company, Sand Springs, Oklahoma, last 
June bought a Morehead - Back - to- Boiler 
System—for $525.00. 


The above remittance memo shows that in July, 
$117.05 in fuel alone was saved as a result of 
this Morehead installation. 


Fuel saving in August was $101.65—in Sep- 
tember $130.51. 
With Morehead equipment, you can make 


important savings in your own plant. 


Get the facts. Send for our interesting 44-page 


booklet. 


MORLHEAD MANUFACTURING COMPANY 


DEPARTMENT CM DETROIT, MICHIGAN 


)_ Back-toBoiler—— 
SYSTEM 





COUPON 


Morehead Mfg. Co., 
Department CM, 
Detroit, Michigan 





I'd like to have your interesting 44-page booklet, giving 
helpful information regarding the Morehead Back-to-Boiler 
System. This will, of course, place me under no obligation. 


ae 
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Three strips of aluminum cleaned by 
different methods 
No. 1: Treated in a solution of Houghto- 
Clean. 
Nos. 2 and 3: Discolored, pitted, and 
etched by alkali soiutioas. 


























OW: you can clean 
ALUMINUM 


without Discoloration 


or Loss of Weight 


Ask your nearest Houghton Man to demon- 
strate the NEWEST method of cleaning 


aluminum. 


A special grade of Houghto-Clean has been 
developed for this work by the Houghton 
Research Staff. It is far less costly than 
volatile cleaners, and has none of the 
destructiye effects of alkali solutions. Re- 
gardless of temperature, concentration of 
solution, or time of immersion, it will not 


discolor the metal nor eat into the surface. 


Recently, a leading manufacturer of alumi- 
num ware decided to run his own tests on 
Houghto-Clean. Using the dirtiest, greasiest 
aluminum available, he suspended a dozen 
strips in various Houghto-Clean solutions. 
After 5 hours, the specimens were inspected 
thoroughly. Not only were they clean, but 
the loss of weight was infinitesimal—rang- 


ing from 2 to 15 ten-thousandths of a gram. 


In contrast, note the results with two com- 
petitive cleaners. The photographs (unre- 
touched) show clearly the dangerous effects 
of alkali solutions on aluminunt. 


M 


EK. F. HOUGHTON & CO. 


PHILADELPHIA - CHICAGO - DETROIT 


And All Over the World 
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A PARADE 9 STE 


20 years lo i]. —l é — 











sa 


Since 191] 


an endless parade of Armstrong Inverted-Bucket 

Traps has been moving out of Three Rivers, Michigan, 

and terminating at plants in the chemical and other 
steam using industries. The size of this parade has been : 
steadily increasing; now there are more Armstrongs in use 
than any other mechanically operated trap. Many companies 
have more than a thousand each; a large number have over 
a hundred each; many nationally known concerns have 
standardized on them. 








Why this faith in Armstrong traps, that impels original 
buyers to reorder time and again? It is simply the natural 
result of outstanding performance —a demonstrated ability 
to deliver the most value for the money. 


The Armstrong reputation for steam trap satisfaction is not 
based on merely one or two features. The Armstrong trap 


has every desirable feature, such as: impossibility of air- j 
binding ... no clogging on scum or sediment . . . small size a 
‘ with large capacity... elimination of wire-drawing and valve 4 
iii ili | scoring ... practically attentionless operation . . . negligible 








repair cost. 
A nation-wide service organization backs up our guarantee of 
m “ complete trapping satisfaction. Stocks in all principal cities. 
New No.100 ned 

Armstrong traps are, of course, not limited to use on steam. 


Trap They are also used to separate gas and liquid at pressures 
of 1500 lbs. and over. 


We'll be glad to send you as many traps as desired, for 90 
days’ free trial. After the test, return the traps collect. Write 
Straight-through us, giving pressures, service, pipe sizes, etc. . 


connections. _ , 
io GE Tsai boned esi ARMSTRONG MACHINE WORKS 
Ask for New Bulletin. 858 Maple Street, Three Rivers, Mich. 


Stocks in all principal cities 


Big Capacity 
in small size. 




















CME12Gray 
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(Voow direct reading 


ILLUMINOM 






Now—no more guess-work in illumination surveys. The 
new Weston ILLUMINOMETER reads Foot-Candles directly, 
accurately, easily. Human error is eliminated—no adjust- 
ments . . . no allowances. Extremely flexible — quick, 
reliable, highly accurate analysis of illumination .. . 
measurement of reflection and absorption of surfaces. 

Simple, rugged, compact, the Weston ILLUMINOMETER, 
Model 603, consists of only two units: Searching Unit of 
PHOTRONIC CELLS and an indicating instrument cali- 
brated in Foot-Candles. No batteries . . . no lamps. . . no 
accessories. Nothing to wear out or replace. Easy to use as 
a voltmeter. 

Made possible by the new Weston PHOTRONIC CELL, 
the new Weston ILLUMINOMETER brings ease, simplicity 
and authority to illumination surveys. Another Weston 


contribution to the advancement of the science of light. 
: ? ~ 


ae 
Detailed Information, Circular A-I \ A [ -S (e) \ 





ELECTRICAL INSTRUMENT CORPORATION 


590 FRELINGHUYSEN AVENUE NEWARK, N. J. 
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NEW COMPACTNESS! 


* 
Sylphon Temperature and 
Pressure Regulators of 
Minimum Space Requirements 


That should interest you. If you are a user of such eduip- 
ment as small sterilizers, autoclaves and other apparatus 
where control of temperature or pressure must be accurately 
maintained, you will welcome the step this company has 
taken in designing their well-known regulators in more com- 


pact and smaller units for just such purposes. 


The temperature regulators, designated No. 921, are extreme- 
ly neat and compact, easily adjusted for temperature within 
their range and can be installed in any position. They can be 
furnished finished in nickel or black japan. Operation is not 
affected by temperature fluctu- 
ations at the valve end either 
above or below the bulb tem- 
perature. Excessive tempera- 
ture rise at the bulb of 100 or 
200 degrees will cause no 
damage. Write for Bulletin 
XB-125 for further description. 


The pressure regulators, type 
252, are small, well-built units 
for use on apparatus where 
pressure control must be ac- 
curate and space is at a pre- 
mium. These, as do the tem- 


perature regulators, possess the 





supersensitive Sylphon Bel- 
lows as their expansion mem- 
ber. Adjustment is readily made 
for different pressures within 
their range. Once adjusted no 
further attention is needed. 
They are built either entirely 
of brass with nickel finish or 
with an iron frame with black 
japan finish. Bulletin XB-225 
describes these regulators in 


detail — write fora copy- 


FULTON 


per 
yl 





TEMPERATURE 
CONTROL 








FULTON SYLPHON (0. 


KNOXVILLE TENN.,U.S.A, 


European Representatives, Crosby Valve and Eng. 

Co., Led., 41-2 Foley St., London, W. L, Eng.; 

Canadian Representatives, Darling Bros., Ltd., 
140 Prince St., Montreal, Quebec, Canada 


Representatives in All Principal Cities in U. S. A. 
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MoperRnN WAY TO MEASURE 


ALL FLOWING 
Liquips ACCURATELY 


Brodie Universal Meters save time 
and money and avoid waste in every 
industry where flowing liquids are 
handled. No interference to normal 
liquid flow. Will operate on extremely 
low pressure heads, depending on vis- 
cosity of liquid being measured. All- 
meta! construction assures maintained 
accuracy on installations where ordi- 
nary continuous measuring devices 
have proven uncertain. By-pass not 
used,—all liquid is measured volumet- 
rically. Made in all capacities from a 
fraction of one gallon per hour to 
60,000 gallons per hour . . . Non- 
corrosive construction to suit chemical 
conditions. Send for your copy of 
Catalog 121 today! 


RALPH N. BRODIE CO. 


948 - 61st ST.. OAKLAND, CALIF., U. S. A. 
CABLE ADDRESS "BRODICO" 


BRODIE 
Universal 


METERS 

















Worrtny oF 


THEIR HIRE 


Wherever accurate 
temperature 
is needed 





Standard Type 
Industrial Thermometer 


Recording Thermometer 
Model“ 1000” 


MoToco INDUSTRIAL THERMOMETERS are 
indeed worthy of their hire. Available at a 
moderate price, they quickly pay for them- 
selves in time saved, in waste eliminated and 
in equipment protected. 

Simple in design, yet exceptionally sturdy 
and accurate, Motoco Thermometers may be 
relied on for long, dependable service. Either 

- the indicating dial or the recording type is 
available —the dial type with a large face 
easily readable at a distance of twenty feet. 

Our representative will be glad to call at 
your convenience for a discussion of your 
temperature control problems. There is no 
obligation on your part, of course. 

* . © 


The Moto Meter line includes both vacuum and pressure 


gauges in various types and to fil a wide variety of uses. 


MOTO METER 


GAUGE & EQUIPMENT CORPORATION 
TOLEDO, OHIO 


Plants at TOLEDO, OHIO; LA CROSSE, WISCONSIN; in 
CANADA, AUSTRALIA, ENGLAND, FRANCE and GERMANY 


st 
~ 











For Accurate 
Control of 
Low Pressure Air 


Use the 


ROCKWELL 
Air-Tight Blast Gate 














Combines the full pipe area delivery 
of a gate valve with the quick action 
of a stop-cock. 
Furnished with either threaded or 
flanged connections for use on standard 
wrought iron piping, spiral riveted or 
ordinary sheet steel piping. 
Enables a substantial saving in instal- 
lation costs. 
Prevents escape of air, waste of power, 
loss of money. 
Is strong, light and air-tight. 
Gives more perfect control than any 
other blast gate. 
The blade stays put. 
Write for copy of Bulletin 303E, giv- 
ing more details regarding this blast 
gate. 

We also design and build modern 


industrial heat-treating furnaces. 


W. S. ROCKWELL COMPANY 


Industrial Heating Equipment 


50 Church St. (Hudson Terminal Bldg.) New York 


Detroit Indianapolis Cleveland Montreal, 930 Wellington St. Chicago 











=: 





“2s WN ru 
1 sarco co., Inc. 


183 MADISON AVE., NEW YORK, N. Y. 


4 


Branches in Principal Cities 
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One thousand feet above the sidewalk . . . a massive 
girder swings across the sky . . . skillful hands guide it 
into position — correct to a fraction of an inch. It is 
such control that makes possible the towering sky- 
scrapers of modern times. 


In the chemical industry, too, control is a vital factor. 
And it is here that equipment controlling temperature 
and pressure to a nicety is rendering real service. In the 
manufacture of soap, for example, during drying and 
other processes, temperature must be kept within close 
limits, if uniformity of finished product is to be assured. 
In soap processing, Tycos Instruments are constant 
guides, providing a continuous check on manufacturing 
conditions. In kettles, tanks, glycerine storage, steam 
lines and dryers, Tycos Equipment assists the engineer 
in making each cake of soap identical with its neighbor. 


Our engineers are available for consultation. Let one of 
them tell you how 7ycos Equipment can assist you to 
mor. economical operation and to product uniformity. 


laylor /nstrument Companies 
ROCHESTER, N. Y., U. S. A. 


Taylor Instrument Companies of Canada, Ltd., Toronto. Manufac- 
turing Distributors in Great Britain, Short & Mason, Ltd., London. 











TEMPERATURE 
INSTRUMENTS _ 


Tete Ga k ea )=SC RECORDING CONTROLLING- 
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CO: Specialists of 40 Years 
Standing 


When you buy Red Diamond 
CO, you can be sure of the same 
uniform high quality in every 
cylinder. For quality is safe- 
guarded by laboratory control 
throughout every step of manu- 
facture. Daily tests are made 
as a final precaution to insure 
each day’s output measures up 
to the high standards set by our 
chemists. There is a Liquid 
distributing depot or jobber 
near you. Write for our book- 
let, “The Uses of Carbon Di- 


oxide Gas.” 







Steam Trap 
Bulletin ---- 


Send for it... then get a 
Trap for 30 Days FREE Trial 


AG now offers industry a Thermostatic Steam 
Trap with many new and unique features includ- 
ing the TAG Differential Setting Feature ... a 
sure guarantee of actual saving of steam dollars. 





TAG has prepared a most interesting bulletin giving 
in full detail the advantages of the TAG Differen- 


























tial Setting Feature and the many other fine 7 
oints which make this an outstanding trap. 4 4 — a ae 
se the coupon to get your copy. Use the Ps 4 
same coupon to take advantage of TAG's 30 e 
Day FREE Trial Offer. No strings at- 4 Carhane 
tached. You get a TAG Steam Trap to Ps 
test in your own plant for 30 Days y, Cc. 2. e 
FREE Tagitabue Carhoratian 
, + ager oe CHICAGO 
C J Tagliabue Mig Co 4 Gentlemen General Offices: 
se : 4 . . Please send copy 
/ of Bulletin 1015-10. CHICAGO, ILLINOIS 
Park & Nostrand Aves. Ls ~ — a New York Buffalo Milwaukee  § St. Louis Jacksonville 
4 retura nr} oanent — Seattl a Sen — Di ll d i is 
Brooklyn, N. Y. at $12 Net, F.O.B. Factory Kansas City Beit Lake City Baltimese oo Heveas 
_—_— Atlanta Cineinnati Indianapolis El Pase New Orleans 
WA _ oe : Columbis Detroit San Antonio Louisville Cleveland 
Address Nashville Boston Birmingham Philadelphia Norfolk 
: ; nh : Albsny Tamps Memphis Dallas Charlotte 



































S & K Rotameters show rate 
of flow in liquid and gas lines 


They give direct readings in cu. ft., gals., Ibs., etc. 
Sizes }” and larger. Horizontal and vertical upflow pipes. 


There is only one moving part—the float 


Send for descriptive circular 


1190 Thompson St., Philadelphia, Pa. 


TO ERR IS HUMAN-—celiminate the errors of hand control of tem- 
perature with the mechanical accuracy of a Powers Regulator. It will quickly 
pay for itself by speeding up production—helps you to get a still better and 
more uniform product, and stops steam losses due to overheating. Let our 


engineers study your problems of temperature control and recommend the type 
of regulator that will give the best results at the lowest cost. 


CHICAGO—2727 Greenview Ave. NEW YORK—231 E. 46th St. 
Offices in 41 Cities 

























PC PEMBERATURE 
== +6 + 44 + 


See a8NE8 


aN pY@\"' r 
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Taken for a ride, 


the “GASALYSER” tells the facts 





A transportation company purchased 
this one. 


lt seems they're rather finnicky about 
the comfort and health of their pas- 
sengers. So, at frequent intervals, this 
“Gasalyser” is taken for a ride in the 
passenger coaches to analyse the air, 
to check the COs content. 


Just an example of one of the many 
uses to which a “Gasalyser” is being 


put. 


In industrial processes where gas analy- 
sis is vital, this portable, snug, compact, 
and easy-to-operate instrument, at its 
new low price, proves an investment 


well worth while. 


Shouldn't a “Gasalyser” be taking a 
ride to your plant? 


Have you sent for the “Gasalyser” Bulletin? 


BHARD /n.. 


253 N.J.R.R. AVENUE ee =) NEWARK, NEW JERSEY 
- FOR 30 YEARS 

Chicago; New York; Boston; — 
St. Louis; R. E. Chase & Company, Tacoma, 
Wash.; Jensen Instrument Company, Los 






oe and indicating instru- 
ments, automatic temperature and 


gas control, pyrometers, gas Angeles, Cal.; Cleveland Laboratories, Inc 
analyzers, thermo . 1988 Bast 66th St., Cleveland, Ohio. Ex 
. eri couples, ther clusive Western and Mid-Western Engineers 


mometers. and Service Station 


LCC OT CUTTERS ESTATE EEA AEE NNN UOMO E UNG OU EU ENUUU AUDEN OOUEOOUEOONOEUOOLOCeNGEGEOCaNOCUOOuOnOO OnEUeONuaNveOuanaNLeOeNED 
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DouBLE LAYER INSULATION 





Armstrong’s and Non- 
pareil Insulating Brick 
stop heat waste in 
Cowan Kilns 


TANIREBRICK inside . . . steel shell with- 
i out. And in between, a double layer of In- 
sulating Brick—Armstrong’s and Nonpareil. 





That’s how Cowan Pottery Company insures 
against heat loss in the new down-draft kilns 
of its Cleveland plant. 

It’s good insurance, too, as others besides 
Cowan have learned. For both of these 
Armstrong Brick are built to guard high 
temperatures. In kilns and lehrs of every 
type and size, they are saving thousands 
of dollars yearly by preventing heat loss. 





Many instances are on record where the 


; . . . . Good insurance against heat loss ... that's what this barrier of Armstrong's and Nonpareil 
installation of insulating brick has resulted Insulation furnishes in the Cleveland plant of the Cowan Pottery Company. 
in fuel savings of from 10% to 40°. 

There’s added economy in the fact that both Arm- 1600° F. Both are light and have ample strength for 
strong’s and Nonpareil Insulating Brick are accurately any type of construction. They are furnished in all 
machine-sized. That means faster laying, with a standard firebrick sizes, and in special shapes to order. 
tighter, more efficient wall. These brick often are laid Armstrong engineers will gladly help you, just as 
up dry, saving labor and materials. Their exceptionally they did Cowan, plan savings in your own plant with 
high salvage value represents an additional saving. these brick. Samples of each sent on request. Arm- 

Armstrong’s Insulating Brick are burned at more _ strong Cork & Insulation Company, 
than 2500° F. They serve efficiently under tempera- Armstrong 919 Concord Street, Lancaster, Pennsyl- 
tures 24 high as 2500° F. behind the refractory, without (A vania; Canadian offices in Montreal, 
warping or fusing. Nonpareil are safely used up to Product Toronto, and Winnipeg. 


Armstrong's an? Non pareil Insulating Brick 
for Furnaces, Boilers, Kilns, and Lehrs 
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ALCO 


HEAT EXCHANGERS 


FOR HEREVER large quantities of hot fluids are 


discarded as te by th ocess indus- 
REDUCING COSTS te 


tries, large sums of money are usually lost in the 





une THE form of valuable heat ... Some idea of the possi- 


PROCESS ble magnitude of such losses in your own plants 
can be obtained by making the following check: 
INDUSTRIES 


1. Type of waste fluid 





2. Quantity 
HEAT EXCHANGERS 


sieiiiditaleeaics 3. Average temperature (degrees F.) 


FLUID COOLERS AND HEATERS 


ww asndiees aneiiuieiidiiai The result of this simple investigation may be 





REFLUX CONDENSERS the discovery of a surprisingly large source of 


AMMONIA CONDENSERS preventa ble loss. 


INTER AND AFTER COOLERS r : ; 
Alco is prepared to cooperate with you in 





DISTILLERS 
ernie studying your needs for heat exchangers, and to 
| supply you with the most modern equipment. 
ALCO A consultation with us may result in major 
— 


economies for your plants. 


ALCO PRODUCTS - INCORPORATED 


MAIN OFFICE: 220 East 42d St., New York - DISTRICT OFFICES: McCormick Bldg., Chicago ; Terminal Tower Bidg., Cleveland ; Esperson 
Bldg., Houston, Tex.; Barr Bldg.,Washington, D.C.; Philtower Bldg., Tulsa, Okla. » PlantatDunkirk,N.Y. - Cable Address: Alproducts 





DIVISION:-OF-AMERICAN:-LOCOMOTIVE:COMPANY 


= eee Ws 
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Maualticion 





— - — by the makers of 


COTTRELL ELECTRICAL 
PRECIPITATORS 


Multzclone 
Dust Collectors 


A more efficient centrifugal dust collector with lower 
power costs. Has no moving parts to wear out. Turbu- 
lence reduced to minimum. Collected dust mechan- 
ically removed. Small amount of floor space required. 
Unit construction facilitates handling, installation, and 
the adding of additional capacity. Maintenance and 
operating costs minimum. 


Peebles 
Spray Dryers 


Produces high grade powdered products from suspen- 
sions or solutions in one step at a minimum fuel, labor, 
and power cost. It is the practical result of a number of 
years of intensive research and development. Occupies 
small floor space, has low maintenance, is automatic in 
operation and free from shut-down interruptions. 


Send for illustrated, descriptive literature. 


For information on Multiclones, write to 


WESTERN PRECIPITATION COMPANY 


at New York, Chicago, Montreal, or Los Angeles 


For information on Spray Dryers, write to 


WESTERN PRECIPITATION COMPANY 


at Los Angeles 
x 


WESTERN PRECIPITATION CO. 


CHEMICAL ENGINEERS 
COTTRELL ELECTRICAL PRECIPITATORS 
MULTICLONE DUST COLLECTORS 

PEEBLES SPRAY DRIERS 
1016 W. NINTH ST., LOS ANGELES 


NEW — epee ane anengeetantl AVE 





ABSORPTION AND COMPRESSION ammonia <> 
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Less than % 
mechanical H.P. per ton 


with exhaust steam refrigeration 


Exhaust steam from your power plant or gen- 
erating system! The only other energy needed 
is less than 43 mechanical H.P. per ton of 
refrigeration—the power required to operate 
the brine, ammonia and water pumps. @ There 
is no other system so inexpensive to operate. 
None that has so few moving units, that 
can be depended on to a greater degree for 
dependable service—providing exhaust steam 
is available. @ Whether it be for freezing, 
cold storage or air conditioning, the Carbon- 
dale Exhaust Steam Refrigerating System is 
worthy of serious consideration. @ Carbondale 
Engineers offer you the benefit of their more 
than forty years of refrigerating experience. 
They will gladly assist in planning the most 
economical system for any refrigerating service. 


THE CARBONDALE MACHINE CO. 
Carbondale, Pa. 
Canadian Carbondale Co., 102 Lombard St., Toronto, Ont. 


Carbondale Refrigeration 


Branches in principal cities 
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SYSTEMS AND CO, COMPRESSION SYSTEMS 





Elements by 


GLOBAR- 


- REC. U.S PAT. OFF. 


Furnace by Westinghouse- 














ND the equipment is in the shops of an internationally known 
ship-building company. 4 
They report a much lower overall cost in heat treatment of 
high speed and carbon steel tools and in the treating of heavy 
forged chain links and other work typical in shipyard shops. 








Globar Brand Elements in the high temperature Westinghouse - 
une im on 
furnace give a dependable, easily controlled, uniform heat. THE CARBORUNDUM HOUR 
. . Columbia Chain 
Spoilage ools has been greatly reduced—and they are - 
_ Sp lage of tools has been greatly reduced—and they are turn cry Z 
ing out finer work than ever before. 9.00 E.S.T. 
au 
GLOBAR CORPORATION, Ni Falls, N 7 
, Niagara Falls, N.Y. 
(A SUBSIDIARY OF THE CARBORUNDUM COMPANY ) ‘ 
WILLIAMS & WILSON, LTD., Montreal —Toronto, Canada BRITISH RESISTOR COMPANY, LTD., Manchester, England 
PACIFIC ABRASIVE SUPPLY CO., San Francisco and Los Angeles STEINMETZ & COMPANY, Philadelphia 
GLOGAR IS THE REGISTERED TRADE NAME GIVEN TO NON-METALLIC ELECTRICAL EATING AND RESISTANCE , 
MATERIALS, AND TO OTHER PRODUCTS OF GLOBAR CORPORATION, AND (5S ITS EXCLUSIVE PROPERTY 
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DRYING 


need not be a shot in the dark 


When you ask Bartlett & Snow engineers to 
consider drying operations in your plant the 
discussion deals largely with your product and 
your materials. Is there some unsuspected ad- 
vantage for you in this or that method of drying? 
Can drying add to your profits? What about 
costs? How can your present drying processes 
be improved or made more economical? These 
are the things you want to know. These are the 
questions to which Bartlett & Snow gives you 
specific answers that supply the information you 
need in making your decision. 

Even for materials that have never been dried 
before, Bartlett & Snow engineers know how to 
approach the problem through study and re- 
search, to give you a recommendation that 


eliminates guesswork. 









Bartlett & Snow engineers can make their 


recommendations definite because your prob- 
lems are studied in the light of half a century 
of drying experience and this fifty years 
of successful experience in dealing with drying 
problems makes it possible to tell you what 
you want to know about drying your material 

the size and type of dryer you need... . 
the investment required . . . the operating cost. 


Get Your Copy of This Bulletin 


Bulletin No. 69 illustrates and describes 
Bartlett & Snow drying equipment and shows 
how many different kinds of materials can be 
dried successfully. Write for your free copy of 
Bulletin No. 69. 





THE C. O. BARTLETT & SNOW COMPANY . 6204 Harvard Avenue, Cleveland, Ohio 


For the Dominion of Canada 


For Continental PEACOCK BROTHERS, LTD., MONTREAL 


Europe For 
Société Anonyme des Great Britain 
Acieries ci-devant Pneuec, Limirep, 
Georges Fischer AR iD _ NO SMETHWICK, NEAR 
Schaffhouse, | | ; f f J j BIRMINGHAM 
Switzerland 
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High Deodorizer Vacuum 
Fasy with MERRILL | 
PROCESS 


It isa simple matter to maintain a 


high deodorizer vacuum if you use a 


MERRILL PROCESS SYSTEM 


of Industrial Heating by Oil Circulation 


When vegetable oil is heated by this meth- 
od, the entire batch stays in the deodorizer 
until completed, and there are no pumps, 
valves and pipe line joints that can allow 


air leakage. 


At the plant of Armour & Company, Union 
Stock Yards, Chicago, a large Merrill Proc- 
ess System supplies heat for deodorizing 


vegetable oil. A constant supply of Circu- 





lating Oil at controlled temperature is 


Absorber of Merrill Process System delivered to the deodorizer, where the 
at plant of Armour & Co., Chicago 


temperature of the vegetable oil is raised 





tall 
Booklet **A”’ describes the Merrill Process to 450° F. 


System. 


a em antewp Teekl> sine pages Senay The entire batch receives exactly the same 
hot while in transit, you will be interested ? 

in our booklet Jacketed Piping. e = 

Oe ee treatment, and there is no overheating or 


Either piece of literature will gladly be 
sent on request. 


discoloring of the vegetable oil film in con- 
tact with the heating surface, as is likely 


to occur with direct fire methods. 


Parks -Cramer Company 
Engineers and Contractors - - Industrial Piping and Air Conditioning 
NO2 Old South Building, Boston, Mass. 


Represented in England and on the Continent bp The Kestner Evaporator @ Engineering Companp, Lid, London, England: 


é i 
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—_— 
How “MM ULTIBESTOS” Demonstrates 
Good Brake-Lining Quality 


yey 





















N this Hoskins electric furnace, samples of molded 
MULTIBESTOS brake-lining are held at 600° F. 
for three hours, to establish its behavior under hard 
emergency road service. Photo-micrographs are then 
made of cross sections of these samples, thus visually 
demonstrating the resistance of “MULTIBESTOS” 
to heat. Actual break down tests are made with the 
equipment shown at the right. This illustrates how 
Hoskins furnaces can be used to establish strong sell- 
ing points. If you have anything to do with the qual- 
ity of your products, there is a Hoskins electric 
furnace which will be useful to you, too—for research 
to improve the product, and then demonstrate its 
quality. Ask for Catalog AS53. 





i Jurimaceds @ 


Originators and Manufacturers of Chrome, The Alloy that made Electric Heat Possible 





4435 Lawten Ave. HOSKINS MANUFACTURING COMPANY Detroit, Mich. 
In Canada: Walker Metal Preduects, Ltd., Walkerville, Ont. 
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MONARCH 
“NON-CLOG” 
SPRAY NOZZLES 


Fig. 631 


Any impurities small enough to 
pass orifice of this nozzle will 
never clog the leading hole. 
Made in 15 capacity sizes from 
4.7 to 2050 GPH at 40 lbs. also 
furnished 2” male thread for 
capacities up to 172 GPH. Made 
of yellow brass, steel, monel, ete. 
Used for washing air, scrubbing 


gases, etc. Price very low. 


Our Fig. 645 nozzle illustrated 
below is made of cast brass, 
Everdur, ete., and therefore has 
much better wearing qualities. 


Write for Catalog No. 6-C. 





MONARCH MFG. WORKS, Ine. 


2730 E. Westmoreland Street 
PHILADELPHIA, PA. 
Harrison Sales Co., 314 Ninth Ave. N., Seattle, Wash. 





Ww. F. Pyne, 909 8S. Ardmore Ave., Los Angeles, Cal.e> . 
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Get this. Booklet 


before you buy 
Heating Equipment 


Hundreds of executives have 
asked for information on Buffalo 
Gas Unit Heaters —the units 
that provide CLEAN, 
ECONOMICAL HEAT — be 
sure that YOU have all the facts 
about MODERN Gas Heating 
before you buy any kind of 
heating equipment. 


A line on your letterhead will 
bring a copy of the booklet. 


Buffalo Forge Company 


501 Broadway, Buffalo, New York 


In Canada: 


Canadian Blower & Forge Co., 
Kitchener, Ontario 


Gas Unit 
Heaters 
Floor and Suspended Type 


Ltd. 


ad 
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“Hurricane” 
Multiple-pass 
Automatic 
Tray Dryer 


Panels removed to 
show construction. 








CONTINUOUS DRYERS 
LOWER COSTS 


MANY products can be dried in Continuous Automatic 
machines at a great saving in time, labor and floor space. 
“Hurricane” Continuous or Automatic machines are made 
in many models: Automatic — of the tray type for 
chemicals; Continuous Conveyor Dryers for ceramic products 


and enamel ware; Pole and Chain Dryers for yarns; Automatic 
Loop Dryers for fabrics; Apron Machines for fibrous materials, 
etc. 

We also build Tray Dryers and Tunnel Truck Dryers for 
manual operation. 


Write for Bulletin Ind-1: ‘Dryers for the Industries."’ 


241 





THE PHILADELPHIA 


DRYING MACHINERY CO. 





3351 Stokley St., Philadelphia; Pa. 


rennet 








Plant of McDanei 
Refractory Porcelain Co 


Quality Refractories 
Standard or Special Design 


On the better types of pyrometers you will find 
McDanel Pyrometer Tubes. What better evidence 
of quality and acceptance could you ask? 
McDanel also manufactures Pyrometer Tubes, 
Pyrometer Insulating and Protection Tubes, Com- 
bustion Tubes, Porcelain Grinding Balls, Porce- 
lain Brick for lining Ball Mills and Special High 
Temperature Products. Write for details . 

In specifying McDanel Tubes from 


your pyrometer man you will be as- 
sured of the best service obtainable. 


McDanel Refractory Porcelain Co. 


Beaver Falls, Pa. 




















ROASTING - CALCINING 
DRYING 


Perhaps you, too, have a roasting, 
calcining or drying problem to 
solve. 


The ever-growing army of Nichols 
Herreshoff furnaces has success- 
fully defeated these problems time 
and time again. 


We invite you to consult us and 
avail yourself of our experimental 
furnace and laboratory, and our 
experience in solving your particu- 
lar problem. Because of recent 
expansion, we are now, more so 
than ever before, in a position to 
render you service and satisfaction 


NICHOLS PACIFIC 
ENGINEERING FOUNDRY 
AND RESEARCH || COMPANY, 
CORPORATION || LIMITED 

New York San Francisco 











Crucibles, muffles, scorifiers—all are built 
to combine high thermal conductivity, 
strength under loads, and resistance to 
severe thermal shock. All DFC metallurgi- 
cal clay goods have “survival value” be- 
cause they are made from materials 
earefully analyzed and tested 


THE DENVER FIRECLAYCOMPANY 
DENVER PFC] COLO.U.S.A. 


BRANCHES AT SALT LAKE CITY. €L PASO. AND NEW YORK 











OUUTETUUEUCUEDELEELEODOROREOOOREREO HORE HEOLoEOeH TOON ULL ' " mune 
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One of the World’s Largest 
Bubble Towers 
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Two interesting pub- 
lications describing 
The Babcock & Wil- 
cox Fusion Welding 
Technique and Spe- 
cial Process Equip- 
ment will be sent 
upon request . 

simply ask for Bulle- 
tins S-9 and S-10. 





HIS bubble tower and gas oil accumulator, built by The 
Babcock & Wilcox Company for the Lummus Company, 
will be installed at the Bayonne, New Jersey Refinery of the 
Tidewater Oil Company. 


Constructed of 1-1/4” steel plate to withstand 150 pounds per 
square inch pressure at 700° F. maximum temperature, this 
tower is 12’ 0” O. D., over 93’ long, and weighs more than 
325,000 pounds. 


All seams are welded by The Babcock & Wilcox Fusion 
Welding Technique which includes automatic welding, X-Ray 
inspection, and stress relieving in one of the largest annealing 
furnaces ever constructed. That this Company is well able to 
fabricate any type of pressure vessel in sizes limited only by 
railroad shipping clearances is conclusively proved by the de- 


livery of this outstanding order. 


THE 


BABCOCK &WILCOX 


85 LIBERTY ST. Cc 0 MM PANY NEW YORK, N.Y. 
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NEW LUBRICATING FEATURE 
BIGGEST IMPROVEMENT 
IN TWENTY-FIVE YEARS 








MAIL TODAY for Complete Information 


READING-PRATT & CADY CO., Inc. 


Bridgeport, Conn. 


Please send by return mail, without any obliga- 
tion whatever, complete facts about ‘*Lubrotite” 
Gate Valves. 


Company 


Address 


Name and Position 





TIGHTER SEATING, EASIER 
OPERATION, LESS MAINTE- 
NANCE AND LONGER LIFE 


Lubrotite Gate Valves are the Solution 
to Hundreds of Gate Valve Problems 








This new principle in gate valves was originally de- 
veloped for one of the large refineries. This refinery 
had tried gate valves of many different makes, but 
found that ordinary valves would last but a few weeks. 
After a short time, however, leaks would develop. 

Lubrotite Gate Valves were installed. After many 
months of service under the hardest possible oper- 
ating conditions, these valves today are performing 
as well as the day they were put into service. 

In the Reading-Pratt & Cady Lubrotite Gate Valves, 
a lubricant is introduced under pressure between the 
disc amd seats. This thin film of special lubricant 
protects the seats and the valve stays tight so long as 
the melting point of the lubricant-seal is not ex- 
ceeded. Where foreign materials scratch the seats 
and cause the ordinary gate valve to leak, the Lubro- 
tite Lubricant seals such leaks and prevents them 
from becoming larger. Where line conditions are 
such that it is necessary to take the ordinary valve 
apart in order to clean the seating surfaces, Lubrotite 
Valves remain tight. 

Lubrotite Gate Valves open easier. Sticking is pre- 
vented by screwing down the lubricating guns a turn 
or two as the valve is being closed. Also, a turn of the 
guns will free a valve which has become stuck after 
being closed for a long time. 

The Lubrotite feature is available in all 
Reading-Pratt & Cady Gate Valves. Tell us 
what your operating conditions are. Our 
engineers are at your service. The coupon 
at the left is provided for your convenience 
—fill in and mail today. 


Jubrotite 


IRON & STEEL GATE VALVES 
MADE SY READING-PRATT & CADY, Inc. 
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Are you 
geared up for 


efficient operation? 










Plant equipment doesn’t become out of date as 
rapidly as your automobile—but it does become 
obsolete. And obsolete equipment means slow 
production, costly labor and frequent repair 
bills. 
Efficiency in plant operation is the guarantee 
of product quality, low operating costs and 
negligible maintenance expense. 
Robinson process machines, operating as a 
unit, go a long way toward plant efficiency. 
Grinding, Crushing, Pulverizing, Propor- 


UNIQUE 
LIQUID 
MIXERS 


We build special types of Liquid Mixers for 
a great variety of uses. The machine shown 
is used for dissolving cellulose products as 
its action insures speedy dissolution of all 
lumps. 


STANDARD AND SPECIAL MIXERS 


A or goog line of rg vee from small ceeetaty tioning, Sifting, Mixing —for each of 
models to mammoth large capacity machines— : : : 
for definite operations on an endless variety of these processes there isa Unique Machine 
aeuaiee. Wer 5. ee one ie pocmnaane of proven merit—proved by actual suc- 
or a!l kinds of food products, confections, salts, . z 
dyes and colors, soap products, ceramics and all cessful operation on hundreds of prod 
kinds of chemicals. They mix quickly and ucts under all kinds of operating con- 
thoroughly, operate with the minimum power diti 
consumption and require practically no attention. tions. 

Write for Mixer Bulletin No. 32-B Your plant can be efficient 


IT’S UP TO YOU! 








UNIQUE © ROBINSON MEG. CO. 


GRINDERS 72 PAINTER ST., - - MUNCY, PA. 
AND 








PULVERIZERS 







Powerful, compact, efficient mills, adjustable for various 
degrees of fineness. The Pulverizer shown is of an advanced 
design for uniformly reducing such materials as chemicals 
of all kinds, colors, dyes, clays, lime, gums, soaps, soda, 
sulphur, sugar, salt, spices, etc. Requires no separators, 
fans or collectors. Results are certain, always. Used 
extensively throughout the process industries. 


UNIQUE GYRO-SIFTERS 


UNIQUE 


CRUSHERS 
GRINDERS 
PULVERIZERS 
SIFTERS 
MIXERS 
ELEVATORS 
CONVEYORS 
Special Items 










Ask for Bulletin No. 41-B 






For all “siftable” materials. Ideal for sifting all sorts of chemicals, 
baking powder, dried eggs, milk powder, spices, salt, soda, etc. Built 
for making 1 to 5 separations. Many sizes. 


REMEMBER:—We offer a complete line of high e process Equipment— 
PLUS—A helpful engineering a advisory service. 
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RR 
AND PICKLING TANKS 


A CE RUBBER 
LINED 








The Ace rubber lined tank, illustrated above, 
handles hydrochloric acid in pickling KA2 metal. 


It is made in two sections and when bolted together 
is made leak-proof by soft rubber gaskets which 
in the Ace process of lining tanks, are vulcanized 
directly to the face of the flange. 

Tanks made in sections enable assembly in your 
plant, as well as permitting rail transportation. 

No tank is too large for us to permanently 
protect against acid corrosion with Ace Hard Rub- 
ber Lining. 

The 13,500 gallon capacity tank below stores 
the acid used in the pickling tank. 


Catalogue on request. 
Write to 


HARD RUBBER 
COMPANY 


11 Mercer Street, New York, N.Y. 


Akron, Ohio— 111 West Washington Street, Chicago, Ill. 































































TWEED & CO. 
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A Packing that Withstands the 
Destructive Action of 


Sulphuric Acid 


Curt] 


PACKING 


is the result of long experiments to produce 
a packing that will give a satisfactory length 
of service against the most difficult of all 
acids — Sulphuric — and those acids similar 
to it, especially at elevated temperatures. 





SUPER-CUTNO can be depended upon to with- 
stand the destroying quality of Sulphuric and 
those acids of a similar nature and to give a 
length of service entirely unknown to any packing 
heretofore offered for this service. 






We would like to 
send you a free 
working sample 
to test out under 
your own peculiar 
conditions. 

State size and 
quantity required 
for test. 


GREENE, 


Sole Manufacturers 
109 Duane Street 
New York 


SULPHURIC ACID 














76 









Ta 
we)))} 


gers “aa — , 


sa ismel itd. OPENING VALVE 
0) ae) PMAAINTENANCE COST 


HERE are nine good reasons why Yarway 
Pretite Valves are used by such firms as 
the Champion Fibre Co., du Pont Rayon Co., 
Endicott Johnson Corp., U. S. Aluminum Co., 
Procter & Gamble Co., American Cyanamid 
Co., and many others. They are: 


4 First: Quick opening, 90° travel of lever opens 
or closes valve. 
4 Second: Straight through, non-clogging flow. 


+ Third: One piece solid disc with seating surface 
on both sides, protected from corrosion 
or erosion. 


a Fourth: Unique Pretite feature which employs a 
sealing bushing on inlet side of the disc, 
hence double-tightening. 


4 Fifth : Disc in contact with its two seats through 
entire opening and closing cycle. 


t Sixth : Sealing bushing is pressure-and-spring- 
packed. 


Seventh: Alemite lubrication for ease of operation. 


Eighth: Valves built of special metals to suit the 
q particular condition of service. 


4 Ninth: Moderate cost. 


Investigate Yarway Pretite Valves as a possi- 
bility for speeding production and cutting 
costs in your plant. Send for Bulletin P-501. 


YARNALL-WARING COMPANY 
7700 Devon Street Philadeiphia 


YAR WAY 


PRETITE VALVES 














& 
SPECIAL STEEL PLATE 
EQUIPMENT 
for PRESSURE or 
VACUUM PROCESSES 


SPECIAL and 
STANDARD TANKS 


STACKS BREECHING 
STEEL PIPE 


GRAVER TANK & MFG. CORP. 
East Chicago, Indiana 


Fabricators of 


GRAVER 


SPECIAL PLATE CONSTRUCTION 
also 


Water Treating Equipment 
Standard and Special Tanks 





























A Three Absorber Unit 


A recovery capacity of 1500 gallons of mixed 
solvents in 8 hours is represented i in the above 
carbon absorption unit. 


$2,000 feet of exhaust air is stripped of vapor 
each minute, over 85 per cent of the solvent 
being reclaimed. 


Operation of the complete plant, erected by 
us, requires but one attendant. 


Estimates on a plant, to meet your peculiar 
conditions, will be gladly furnished. 


American Solvent Recovery Co. 
COLUMBUS OHIO 
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IF YOU USE SODA ASH BY THE CAR LOAD— 












save money with the 






































AIRVEYOR 

















— | 
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The price differential between bulk 
and bagged shipments is not the only 
saving. Pneumatic conveyors reduce 
handling costs and distribution is quick 
and simple. (One man operates the 
conveyor). Dust losses and dust nuis- 


ances are eliminated. 


OTHER MATERIALS 


commonly handled by the Airveyor include: 


Lime Copra Fullers Earth 

Clays Shells Salt Cake 

Alum Malt Soya Beans 

Grains Coal Wood Flour 

Salt Resin Gypsum 
Arsenic 






























Typical installation of 
Airveyor with auto- 
matic dust filter. An 
air-lock feeder dis- 
charges into a screw 
conveyor, which dis- 
tributes to three bins. 
Where bins are remote 
from the siding. a 
pipe line system is 
substituted for the 
screw conveyor and 
exhaust air conveys 
the material to the 
delivery points. 


The motor shown in 
the foreground drives 
the exhauster, feeder, 
filter and conveyor. 











The Airveyor is available in a full range of capacities 
to meet all plant requirements in the pneumatic 
handling of fine, crushed and granular materials. 
These include simple vacuum systems for unloading 
one box car at a time to large travelling marine 
combinations of 6 and 8 units. The Airveyor is 
furnished in suction, pressure and combined types, 
for unloading, for recovering from warehouse storage 
and for distribution to remote parts of the plant. 


This pipe tine conveyor is readily adapted to existing 


OTHER PRODUCTS 


Fuller-Kinyon Portable and Stationary Conveying Systems, for dry pulverized materials— 
Roiary Compressors and Vacuum Pumps—Feeders for pulverized materials. 


FullerCo 


CATAS AUQUA. 


buildings and can be installed without interfering 
with plant operation. 


A large number of installations in representative 
light and heavy chemical plants makes our Engineer- 
ing Department particularly well qualified to suggest 
the most favorable type of Airveyor to meet your 
specific requirements. 


Typical installations are illustrated in our bulletin 


A-2. 


PENNA. 
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NATIONAL COILS 
Preferred by 


Process Industries 


Engineers of the Chemical, Rubber, Distilling, Paper, 
Explosives, Oil, Refrigeration and other process indus- 
tries are of one mind when it comes to purchasing coil 
equipment. They want the best, and they specify 
National Coils. 


NATIONAL has been serving these industries with reli- 
able coil equipment for nearly fifty years. No wrinkles 
vr flats in National Coils, perfect workmanship on every 
job, large or small. Send us your specifications. 


National Coils 
fabricated in: 


CVX A @ 


» > 


Monel 

Nickel 

Copper 

Enduro 
Allegheny 
Wrought Iron 
Stainless Iron 
Seamless Toncan 


wD 
RAN 


A 
s- 
£ 
A 
4 
4 
ae 
- 





National Box Coil 
Storage, Feed Water, Instantaneous Heaters. Coolers. 


THE NATIONAL PIPE BENDING CO. 


Established 1883 
140 River Street New Haven, Conn. 
BOSTON NEW YORK PHILADELPHIA 








NO JOB TOO COMPLICATED 


Here is a special still we made to specifica- 
tions for use in the oil industry. It weighs 
approximately 23 tons. We have facilities 
for handling plate work of any size or design. 

Write for list and description of some of 
the special plate work we have turned out. 
Quotations promptly submitted upon re- 
ceipt of your specifications. Quality and 
workmanship gueranteed. Birmingham 
Tank Company, Birmingham, Ala., and 
Verona, Pa. (Pittsburgh Dist.). 


Birmingham Tank 


DESIGNERS - FABRICATORS - ERECTORS 
PLATE AND STRUCTURAL STEEL WORK 




















Why pay freight on water? NIACET 


You pay no cxcess freight when you buy Niacet 


99.5% Glacial Acetic Acid in aluminum containers. No Acetic Acid 
. . ‘ : Acetaldehyde 
handling loss. ..no breakage. ..no discoloration. . .and if Acetaldol 
you want to use dilute acetic in your process, the water can be Crotonaldehyde 
added at your plant. — 
ALUMINUM TANK CARS—65000 LBS. “Fo ston" 


ALUMINUM DRUMS—900 LBS. | ALUMINUM CANS—100 LBS. 


NIACET CHEMICALS CORPORATION, Niagara Falls, N. Y. 


PRODUCTS 























ORNIS 


CENTRIFUGAL PUMPS 


For handling pulp, slurry, sludge, sand, chemicals, and all other semi-solid, abrasive and corrosive materials. Also 
clear-water pumps for boiler feed, fire protection, water supply, and general service, for all capacities, loads, and 


methods of drive. 


Write for bulletins 


Eat’ = THE MORRIS MACHINE WORKS, BALDWINSVILLE, N. Y. ,27cnchtei. 
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MULTI-V-DRIVES — 


Coders Seki Paves 
Rotary... Deep Well 


FEEDWATER HEATERS 


CONDENSERS 
and Auxiliaries 


METERS 
W ater...Grease 
Oil... Gasoline 


DIESEL ENGINES 
GAS ENGINES 
CHROMIUM PLATING 


YS 
Literature on request 








are chromium plating stories 
that may amaze you! 


¥e know chromium plating as used on your automobile and household 
fixtures .. . but do you know also of its remarkable industrial applications? 


Chromium plating has advanced far beyond the decorative stage. It is now 
used to make pump liners and engine wrist pins resistant to wear . . . to extend 
the life of printing rolls and machine tools. . . to protect turbine blades and 
kettles from erosion ... to salvage worn or under-sized parts. There are 
probably applications for it in your plant. 


Industrial chromium plating has been pioneered by Worthington. A wealth 
of experience and scientific knowledge has been acquired. The story of what 
Worthington has done and is equipped to do in this field is told in an interesting 
illustrated bulletin, S-2001-A. A copy is yours for the asking. 


Telephone, write or use the coupon below. 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
Works: Harrison, N. J. Cincinnati, Obio Buffalo, N.Y. Holyoke, Mass. 
Executive Offices: 2 Park Avenue, New York, N.Y. 
GENERAL OFFICES: HARRISON, N. J. 


District Sales Offices and Representatives: 
ATLANTA CHICAGO DALLAS EL PASO LOS ANGELES PHILADELPHIA ST. PAUL SEATTLE 
BOSTON CINCINNATI DENVER HOUSTON NEW ORLEANS PITTSBURGH SALT LAKE CITY TULSA 
BUFFALO CLEVELAND DETROIT KANSASCITY NEW YORK ST. LOUIS SAN FRANCISCO WASHINGTON 


Branch Offices or Representatives in Principal Cities of all Foreign Countries 


WORTHINGTON 


Worthington Pump and Machinery Corporation, Harrison, New Jersey 
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You may send me a copy of your Bulletin S-2001-A, dealing with industrial chromium plating. 


Name 


RE eS, 


RA NES NE 


City and State. 
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This is what 
Flexitallic 
Armor Clads 
will do: 


This is why 
they can do 
all that: 











drive these 
Armor Clads 
a SOB to do 


Prove to yourself 
that these Gaskets 
are see 





Patent 
Pending 


These Armor Clad Gaskets, because of ex- 
elusive features in Flexitallic construction, 
will cope with the most severe conditions— 
pressure, acid, expansion and contraction, 
superheat, variable load, oil, corrosive 
vapor, vibration, condensation . . . 


They’ll ge into place, do their work fault- 
Fey stay tight without hard pull-down 
or follow-up, and they'll go back into 
service again and again. They’re built to 
be reusable. 


(1) The armor is made of the right metal 
for the job—-stainless steel, monel, copper, 
whatever metal is required. (2) Metal is 
double-thick at point of greatest need for 
strength. (3) The inside of the patented 
Armor Clad is a Flexitallic Gasket made of 
alternate  sstri of metal and asbestos 
wound in a tight spiral, nineteen plies to 
the inch. Each metal strip is so ped 
that it exerts a ee -like push against 
the oqueese thus giving xitallic resilience 
and flexibility. The spring-like character 
is retained, and the Gasket is not only 
- a in service but reusable many 
times, 


Give them the JOB 
to do 

--- theyll convince 
youl 





iTABDER 
PUMmPs 


PRICED RIGHT 


You get more than you expect of a 
standard centrifugal pump when you 
order a Taber. Changeable Impellers is 
one of the extra values. 


Your request for quotation will show you 
our price is right. What are your needs? 


Write us, requesting comprehensive 
Bulletin G-631. 


Fig. 603-G. Impeller is kept in true position. 
Stuffing Box is four shaft diameters deep. An 
extra value pump. 
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WELDED PRESSURE VESSELS 
with H-W-W “HY-PRESSURE” Weld 
ESTS show that the metal in the weld 
of H-W-W HY-PRESSURE Vessels 
is more resistant to corrosion than the 
base metal. Send for sample of H-W-W 


HY-PRESSURE Weld and make corro- 
sion tests. 


H-W-W HY-PRESSURE Welded Vessels 
conform to A.S.M.E. Code. Welded seams 
are X-Rayed in our plant. 


Let us quote on your requirements for 
welded pressure vessels up to 3” thick. 


THE HEDGES-WALSH-WEIDNER CO. 


CHATTANOOGA, TENN. 


200 Madison Ave., 733 Mayo Blidg., 
NEW YORK, N. Y. TULSA, OKLA. 
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THEY KEEP A-RUNNING 




















eae} 


10 Horse Power Cen- 

tury Squirrel Cage 

Induction 3 Phase 
Motor 





For Pumps and Compressors 


The ability to withstand the effects of moisture and 
dampness is one of the features of Century Polyphase 
Motors which makes them ‘‘Keep a-Running”’. . . 
The windings are thoroughly insulated and are then 
saturated with insulating varnish. This preserves the 
insulation and protects the windings and assures the 
continuous operation necessary in pump, compressor 
and similar installations where damp surroundings 
are present. 

Century polyphase motors are built in standard sizes from \% to 250 H. P. 





MOTORS 


40 U.S. and Canadian Stock Points and More Than 75 Outside Thereof 
CENTURY ELECTRIC COMPANY, 1806 Pine St., St. Louis, Mo. 


SINGLE PHASE, THREE PHASE AND DIRECT CURRENT MOTORS *» MOTOR 
GENERATOR SETS » ROTARY CONVERTERS « FANS AND VENTILATORS 


FOR MORE THAN 27 YEARS AT ST. LOUIS 
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CAPACTT FY 


FOR MASSIVE CONSTRUCTION 


WE ARE EQUIPPED for mas- 


sive construction and quantity 
production. Our facilities per- 
mit us to build in our shops at 
one time numerous pieces of 
equipment of large proportions. 


TOWERS 
STILLS 
CONDENSERS 
HEAT EXCHANGERS 

TANKS... 


SPECIAL HEAVY BUILT TANKS... 
RIVETED AND WELDED CONSTRUCTION 


STILL BOTTOMS 
ANGLE WORK 


FABRICATED 
PLATE WORK 


Rail or Water Shipments . 
Ect R TOWER—13’ 4” DIAMETER x 95’ HIGH—WEIGHT 250,000 LBS. 
stimates on Nequest HANDLED AND SHIPPED IN ONE PIECE 


SUN SHIPBUILDING & 
DRY DOCK CO,, Chester, Pa. 
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Buying a Sludge Pump? 


HE PUMP about which this ce- 
ment company writes so favor- 
ably, is the pump “without a stuff- 
ing box”’—the Wilfley Pump. This 
feature makes it ideal for handling 


sludges, particularly the hot caustic 
sludges and oils so frequently found in 


process work. 


No stuffing box means less maintenance; 
easy and quick take-up of clearances— 
no falling off in capacity; extra-heavy 


parts—long life; no gland water—no 





dilution; quick change of pumping parts 


—little time lost. 


These are the features that make the Wil- 
fley Pump ideal for handling sludges. 
Wilfleys in your plant will help lower 
operating costs. 


A. R. WILFLEY & SONS, Inc. 
P. O. Box 2330 ~=Denver. Colo... U.S. A. 


AVILFLEY Gatrifnsal SAND PUMP 


PATENTED 
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Seamless Steel 


Weldin g Fittin gs— 


15° and 90° Elbows 
Tees 
Reducing Tees 
Reducing Nipples 
Bull Plugs 
Welding Neck Flanges 





Complete Specifications 
in Bulletin 31-1 


TAYLOR 
FORGE 


TAYLOR FORGE & PIPE WORKS, Chicago 
Box 485, Chicago 50 Church St., New York 








Sheneeeennnennegneeeet’ 

















Wood Tanks 


Round, Rectangular, Oval and Special Shapes for Chemicals, 
pickling, plating, etc. 


Built of 


Cypress, fir, cedar, redwood, pine, maple, etc. Lined, 
unlined or coated as specified. 


Ample Stocks of High Grade Lumber Always en Hand 


Steel Tanks 


Round, Rectangular and Special Shapes. 
Monel Metal, Iron, Copper or Special Alloys. Lined, unlined 
or coated as specified. 


Full Gauge Materials Guaranteed. 
Agitators and Agitator Drives 


set of Complete Line Ps oangs 
Materials All Styles and 
and a4 os Attractive 
Construction 7 Prices 


Your inquiry will bring immediate reply. 


The GENERAL TANK 
CORPORATION 


30 Church St., New York, N.Y. 








To prevent corrosion 
you’ve got to protect 
the underlying surface 


This is an enlarged cross-section photo- 
graph of a chip removed with the 
fingers from the outside of a marine 
job. It is a graphic demonstration of the 
corrosion that often takes place unseen, 
underneath coatings of paint. 


QUIGLEY TRIPLE-A 
7 PROTECTIVE COATINGS 
i penetrate through surface pores and rust, and protect 


the underlying metal from the corrosive actions of 
water, acids, and alkalies. TRIPLE-A Protective Coatings are tech- 
nical products developed and offered for the specific job of corrosion 
prevention in Industry—to meet conditions where paint has proved 
unsatisfactory. In exhaustive tests, as well as in thousands of installa- 
tions in industrial plants of every description, TRIPLE-A Coatings 
have given very unusual service. 





If you have a corrosion problem, 
it will pay you to investigate the Use TRIPLE-A 
possibilities of TRIPLE-A. A well No 10 Bleck to protect 
informed Quigley representative is structure! steelwork. tenks 
available to consult with you—and 
our laboratory stands ready to make 
any reasonable tests without cost or 
obligation to you. 


ondente 


hrontsand Dreechings stack 
etc. Use TRIPLE-A colors 


otect end decorate 


Roor and walls, tank cars 


Detailed description and 
cost saving applications are 
given in Booklet£-10W rite venited or plated 1 
for booklet and test samples. oncrete, brick, ston 


oth 
wf other materials 


na a!) expored mets! ge 


dentilying prpelines 


QUIGLEY COMPANY, Inc. 


Industrial Maintenance Products 
56 West 45th St. Mew York, M. Y. 


Galaal Lak? 





Distributors with Stocks and Service in Every Industrial Cente 














Cole Pressure Creosoting Cylinder 


STEEL and ALLOY STEEL 
PLATE FABRICATION 


exactly to specifications 
TANKS and VATS made from monel, Lukens nickel 


clad steel, or other metals. 


Boilers—HRT Jacketed Kettles 
Agitator Tanks Welded Steel Pipe 
Bubble Towers Creosoting Cylinders 


Gas Scrubbers 
R. D. COLE MANUFACTURING CO. 


Established 1854 
New York Office, 


NEWNAN, GA. 5 Beekman St. 
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Chemical Equipment 
to SPECIFICATION 
. from a STRAINER ; 

to a MIXER f 

, 


Built 
Quickly 
Correctly 








Economically 


» 











specializes in the fabrication of chemical 
equipment of any metal, alloy—or combina- 
tion of metals. 


















It makes no difference how simple, or how 
intricate your requirements...whether you 
furnish us rough sketches, or complete blue- 
prints. 


KOVEN has every facility for turning out 
the job with the speed, thoroughness, and 
ECONOMY acquired thru fifty years of 


“knowing how”’. 


L. 0. KOVEN & BROTHER 
INCORPORATED 

154 Ogden Avenue 

JERSEY CITY, N. J. 





Fabricators of Steel 
and Alloy Industrial 
Equipment 


* 
> St ‘ 
° *. * . a * 
: ' a 
' ; 
= A : e - “ Se £ 
Mixer with Agitator shown separately 
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Motors which operate in locations where “flammable volatile liquids, 
highly flammable gases, mixtures or other highly flammable substances 
are manufactured, used, handled or stored in other than their original 
+ p Mot re) rs containers” must be especially designed and constructed by the manu- 
facturer as well as tested and approved by the Underwriters’ Labora- 
tories, for that service. » > » Ordinary totally-enclosed motors are not 
fo ft enclosed motors having 

1. Housings strong enough to successfully withstand the explosion 

of flammable substances inside the motor. 
aZza r OusS 2. Machined fits long enough to prevent the escape of the flames 
3. Heat capacity great enough to prevent the motor (even under 
abnormal operating conditions) from reaching a temperature 
which would ignite surrounding gases. 
Wagner type HP motors are built to meet these conditions and have 


satisfactory for such installations. These locations require totally- 
(produced by such explosions) to the surrounding atmosphere. 

Locations 
been approved by the Underwriters’ Laboratories for Class | Group D 














ABOVE—TYPICAL WAGNER 
HP MoTOR. BELOW-—CROSS- 
SECTION OF AN HP MOTOR. 


PAGES 11 AND 12 OF 
BULLETIN 174, PART 5. 
ILLUSTRATE AND DE- 
SCRIBE IN DETAIL 
WAGNER HP MoTORS 
FOR HAZARDOUS LOCA- 
TIONS. WRITE FORA 
COPY OF THIS DESCRIP- 
TIVE LITERATURE. 














hazardous locations where gasoline, naphtha, alcohol, benzol and other 
flammable liquids are manufactured, used or handled. Hence, they 
are ideally suited for the process industry—which has already 
recognized the advantages of totally-enclosed motors. > > > 





WAGNER ELECTRIC CORPORATION 
6400 Plymouth Ave., St. Louis, Mo. 


Please send copy 





of Pages |! and Name and Position 
12 of Bulletin 
174, Part 5, 6400 Plymouth Ave., St. Louis, U. S. A. 


which describe Compeny 


Type ange Motars Transformers Fans 
Lockheed Hydraulic Brakes 


locations. ee ee : or 
Address ..431-2x8 
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§ OMETHING TO DRY? 


‘ 5 
meripe ties, LET US SHOW YOU 
HOW TO DRY IT! 


continuous systems 





Truck System Dryer 


Proctor engineers have modernized drying methods with re- 
sulting great improvement and saving for many industries. They have 
acquired a wealth of drying experience . . . and of this you are 
invited to make full use when any question of how best to dry some- 
thing presents itself. Often the answer to this question can be arrived 
at quickly in the Proctor laboratories . . . send samples of material 
for test and receive recommendations of suitable and economical 
equipment. Or it may take the thorough-searching Proctor field service 
to solve your problem . . . invite Proctor engineers into your plant 
to study your needs. Many firms regularly use Proctor research service. 





Continuous Filter and Dryer 


PROCTOR & SCHWARTZ ¢ INC ¢ pHmapeLpHia 





' Chrome lron Special Equipment ie 
for Process Work 


When you require ret cooler condensers, neutralizing | 
tubs, agitators, absorption columns, acid coolers, gas coolers, 
pipe bends or similar equipment that must be produced to _ 
rigid specifications from corrosion-resisting metals, — ) 
specifications to Edge Moor. 












Over 60 years’ experience in metal fabrication. Strateg- 
ically located for convenient shipment by rail or water. 


EDGE MOOR IRON COMPANY, Edge Moor, Delaware 






Aaa 


Be ys 
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SPEED CONTROL 
IS COST CONTROL 


ACCURATE, FULL-RANGE SPEED CONTROL 


—provided by the REEVES Variable Speed 
Transmission for all types of industrial machines— 


STOPS THESE COSTLY PROFIT LEAKS: 

























Inability to change the speed of a machine to 
match varying sizes or types of products, vari- 
ances in materials, or variations in temperature 
and other influencing factors 


$ 


Excessive percentage of wasted or damaged 
materials in production, caused by inaccurate 
machine speeds $ 


Inability to balance and control flow of pro- 
duction (production slowed by one or more 
lagging machines) $ 


Inability to provide for variances in the number 
and skill of operators 


$ 


Expense of machine operator where automatic 
speed regulation would release him for other 


work $ 


Machines in progressive operations not prop- 
erly synchronized 


NOW READY FOR YOU= 









®THIS NEW BOOK ON 
EFFICIENT SPEED CONTROL 


The new REEVES catelog—just of the press—is « 
highly valueble reference book for industrial execu- 
tives, production managers, engineers, machine de- 
signers and plant maintenance men. it explains the 
Increasing need and application of variable speed control, 
with specific examples in many industries. Fully describes 
the extensive line of REEVES Transmissions, including new 
designs, new , new refi ts. Also convenient 
charts, tables, efficiency data and other essentie! fects. Send 
coupon today for your copy. 


RIEEVIES 


Variable Speed Transmission 


@ MORE THAN 50,000 NOW IN SERVICE @ 


| 





REEVES PULLEY CO., COLUMBUS, INDIANA 
Please send me free copy of your new Catalog (-99. 


Mame. occcccccccccccccccccececescoees COMPARY « «ccc ecccccccccececes eeece 
Adgress Tre rrrrrrrTCCELELELELELIE LLL Lee eee 
&8& 
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Dolly Trucks 





For 
ugly loads 


The MARION DOLLY TRUCK 
handles the awkward, bulky, 
heavy, hard - to - get - hold - of 
loads—cases, barrels, rolls, 
bundles, drums, carboys. It 
cradles the load, carries it 
swiftly, in perfect balance. 
Low skids permit loading 
from either side or either end. 
Built in seven sizes—high 
wheel and low wheel types— 
flat top and cradle top styles. 


Cut your handling costs—uti- 
lize out of the way storage 
space—by using the strong, 
agile, smooth-running Marion 
Dolly. Write for circular. 


MARION MALLEABLE IRON WORKS 


922 Miller Ave. 


Marion, Indiana 














Tight. Bott Joints ; 











pantie 


“ 





ms PATENT 
1.382.799 


FAMED US 
DURABILITY 


. 


ya . 











CONVEWORS 


dations supplied gladly. 


4626 Lexington Street 





T# recessed plates ernbed in the belt and compress it instead 
of pulling against the bolt holes. This provides great surplus 
strength. It equalizes the pull throughout the plies. Keeps belt ends 
intact avoiding trouble. FLEXCO HD Belt Fasteners are in exten- 
sive use throughout many industries, giving long reliable service 
wherever tight butt joints are desired. Made in steel and in monel 
metal. Sold by jobbers and belting houses in 5 sizes. Recommen- 


FLEXIBLE STEEL LACING a 


In England at 135 Finsbury Pavement, Leni ECO 


ELEVATORS 


SER Sees 


























~{FLEXCO- 


Belt ee Pee 
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Another tough job that 


Timkens licked! 


The pinion shaft of this Vulcan ball mill at the Morenci 
plant of the Phelps-Dodge Corporation is mounted on 
Timken Bearings. The builders, Vulcan Iron Works, 
Wilkes-Barre, Pa., installed Timkens to reduce the 
power demand and to carry the terrific radial-thrust 


loads developed by the drum and motor torque. 


Three of these mills were built at the same time. All 
have given complete satisfaction over extended periods 


of service. It pays to specify Timken Bearing Equipped. 


THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 


TIMKEN ::: BEARINGS 
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Maxecon Mill Perfectecon 
Screen 








for economical pulverizing 


for coarse screening 


KENT MILL COMPANY 


10 Rapelye Street Brooklyn, N.Y. 





American 
Filter 
Air Separator 


for fine separating 


MITTEE LLL 





HEY are self-contained and self-lubricated and 
operate continuously year in and year out, with no 
attention further than to see that the oil wells are filled. 
The 35 ratio gears in the photograph are transmitting 
3 hp. each from 1200 r.p.m. motors to drive 150 ft. steel» 
flight conveyors carrying empty bar- 
rels in an oil refinery. t 
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The complete drive is engineered by Allis- 
Chalmers... perfect performance is assured 


HE simplicity of the Texrope Drive is deceiving ... merely a set of 
V-belts running in grooved sheaves. 


It is deceiving because you don’t see the engineering that precedes the 
selection of the correct Texrope Drive. 


Belt speeds should not exceed a certain limit... it is not good practice 
to use sheaves smaller than the standards established by Allis-Chalmers 
. only certain belt sizes are practical for specific applications. 





Every standard Texrope Drive is selected by an Allis-Chalmers engineer. — another 
Every special application is designed by specialists in Texrope Drives. BF. Goodrich 
For these reasons, Texrope Drives are sold as complete units ... And Product 


Texrope Belts are made byB.F. 
Goodrich for Allis-Chalmers. 
Complete stocks are carriedin 


for these same reasons, Allis-Chalmers assumes absolute responsibility 
for the performance of the complete drive. 


Over 125,000 Texrope Drives are now in use . . . 25,000 users praise this Allis-Chalmers warehouses all 


product. Try Texrope on a drive that is causing trouble. Ask for Bulletin 1228. over the globe. When your 
belts finally need replacement 


ALLIS-CHALMERS MANUFACTURING CO., (Texrope Division) the nearest Allis-Chalmers 


MILWAUKEE Specialists in Power Machinery Since 1846 WISCONSIN _ office will serve you promptly. 





Copyright 1931 by Allis-Chalmers Mfg. Co. ‘Qa te! 
ORIGINATED BY \% ALLIS-CHALMERS 


TEXROPE , 


THE DRIVES THAT REVOLUTIONIZED 





RNR 
S TRANSMISSION PRACTICE « « - 
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Materials that retain insulating efficiency 


under severe corrosive conditions 


In many applications in the process industries, electrical 
apporatus and motor operated appliances must resist the 
attacks of corrosive fluids or vapors. Since satisfactory 
performance of any electric device depends in a large 
measure upon its insulations, these parts must be corrosion- 
resisting. 

Because they retain their insulating efficiency under severe 
corrosive conditions, Bakelite Materials have been chosen 
for countless difficult insulating problems. Bokelite Varnish 
protects and insulates armatures of motors and genera- 
tors. Bakelite Molded parts guard switches, cable termina- 


BAKELITE CORPORATION, 247 Park Avenue, New York. 


tors and other electrical devices. Bakelite Laminated serves 
in such difficult applications as electro-plating tanks and 
large water ozonizers. 


Where insulations must possess a combination of proper- 
ties, including considerable dielectric and mechanical 
strength, resistance to moisture and most corrosive chem- 
icals and to water, oils and greases some Bakelite Materiai 
will undoubtedly fill all of the qualifications. Write us for 
Booklet 7M, “Bakelite Molded”, 7L,“Bakelite Laminated” or 
7V,"Bakelite Varnish”—they contain valuable information 
on the properties of these materials. 


CHICAGO OFFICE, 635 West Twenty-second Street 


BAKELITE CORPORATION OF CANADA, LIMITED, 163 Dufferin Street, Toronto, Ontario 














BAK 


The regttered trode morts shown above disnnguish moteriols 
monvioctured by Botelite Corporomon Under the capital “8” « the 






B 
CO 





LITE 


«SPAT. OFF 


mumenicol gn bor infinity oF unlmded quonhty  symbouzes the mfinge 
mumber of present ond tive uses of Botelte Corporonhon's prodvcta, 


THE MATERIAL OF A THOUSAND USES 
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THAT MIXING PROBLEM 
Why Worry About It? 


Ix co-operation with our clients’ engineers, 
we often build special machines not listed in 
our catalogs. 





Size 15, type VI, Class BBCC Mixer and Kneader for extra heavy 
duty (trough viewed in discharging position). 


TURN IT OVER TO US AND 
LET US DO YOUR WORRYING 


If yours is an unusual problem—a pioneer 
job on a new product—for which none of the 
standard mixers on the market appear suit- 
able, all the more reason to consult with us. 


We solicit your confidence and your patronage 
on our record of having filled successfully 
the needs of some one hundred industries 
for mixing, kneading, blending, masticating, 
pulping and shredding, dissolving, diluting, 


and dispersing machinery. 


Put it up to Baker Perkins—designers 
and builders of machines exactly fitted to 
the job. 





“ts; S Trt <a 


BAKER PERKINS COMPANY, INC. 
Werner & Pfleiderer Division 
Main Office and Plant: Saginaw, Michigan 


Sales Offices in 
New York, Buffalo, Chicago, San Francisco 
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MODERN 
ELECTRICAL 
SEPARATION 


JIG - TABLE - FLOTATION 


Concentrates 


| 


ELECTRICAL SEPARATION 








A basic principle of operation 


| The difference in CONDUCTIVITY | 


Non-conductors Conductors 
of of 
Electricity Electricity 





MAGNETIC OR NON-MAGNETIC 


Concentrates or Tailings 


| 


ELECTRICAL SEPARATION 


| 





Non-conductors Conductors 
of of 
Electricity Electricity 
a 


No Royalties 
Low Maintenance Cost 


Low Operating Cost 


Our Research Laboratory is at 
your disposal and can give you 
specific information about 
your Problems. 


TECHNICAL SALES CORPORATION 


Graybar Building, 420 Lexington Avenue, New York 


and 


CARTHAGE MACHINE COMPANY 
Carthage, N. Y. 


























oe 

















ane 





HeAvy Duty MONARCH ATTRITION MILLS 





Attrition grinding is recognized as the most 
economical method and is applicable to many 
products which are being ground by more costly 
methods. The heavy duty Monarch Attrition 
Mill is working on hard jobs like grinding rub- 
ber, wood flour, pulp wood, smokeless powder 


for Quantity 
Grinding at 
Minimized 
Cost 


and other products and doing it in a most effi- 
cient and economical way. We invite you 
to tell us what you have to grind, or better 
submit a sample and we will tell you frankly 
what you may expect a Monarch to do work- 
ing on it. 


SPROUT, WALDRON & CO., INc., MuUNCy, PA. 


Manufacturers 


GRINDERS — CRUSHERS 


- SIFTERS — PACKERS — DUST COLLECTORS — ELEVATORS, ETC. 








ms 





For 


the sake of 
your product 





Rolled Slot 


If screening and sifting enters into the prep- 
aration of your product then you will want 
Cleveland Wire Cloth. It’s the sure way to 
be sure about the separation and grading— 
no matter what the product. There is a 
weave, size and mate- 
rial for every job— 
backed by a knowledge 
of process application 
insuring better results 
over longer periods of 
time. 


Prices and samples 
on request. 





%-in. opening 3/16-in. wire 
Cleveland Screen is manufactured in Steel, Brass, 
Copper, Monel, Nickel, Aluminum, Phosphor Bronze 


and Stainless Steel—a material for every material 
condition—a weave for every requirement. 


The Cleveland Wire Cloth and Mfg. Co. 
3574 E. 78th St., Cleveland, Ohio 











NEW #Ayu=Sveed- 


ASBESTOS DISC FILTERS 





anaes ¥ brilliancy never before obtained, is given any 
sh product by these revolutionary new filters. Send a 
sample of your own product for proof. 


“Hy-Speed” Asbestos Filter Discs can be supplied to fit any disc filter. 
Send for sample discs, specifying exact diameter and type of liquid. 


ALSOP ENGINEERING CORP. 


Mixers, Filters, Pumps, Bottle Fillers, Glass-lined Tanks, 


Asbestos Filter Discs 
39 WEST 60th STREET new YORK CITY 








94 


Chemical & Metallurgical Engineering — Vol.38, No.12 











thorough Clarification... 


x 


aN : j wo ee 
’ , a 







tee 


4 
~aik 
’ : 

es a 


~~ 
. ha 
» 


Photomicrograph of closely 
woven filter cloth. The large 
holes between the fibres pass 
finely divided suspended matter. 


_ a 


eo 
¥ } 
DAS is 
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Photomicrograph of Super-Cel 
Filter-Aid enlarged to the 
same diameter as above. The 
uniformly fine texture guaran- 
tees perfect filtration and de- 
pendable results. 


ICROSCOPIC impurities 

that frequently pass through 

filter cloth, resulting in cloudy fil- 

trates, cannot pass through J-M 

Celite Filter-Aids. For these fil- 

ter-aids form a screen 100 times 

finer than the closest woven filter 

cloth—finer than the smallest sus- 
pended precipitates. 


J-M Celite Filter-Aids are made 
from the highest-quality diatoma- 
ceous silica obtainable. Three 
grades—Hyflo Super-Cel, Stand- 
ard Super-Cel and Filter-Cel— 


Johns-Manville 4% 


in sustained High Rates of Flow 
...low Filtration Costs 





A row of filters at the National Sugar Refinery Company Plant, 
Long Island City, N.Y., where J-M Celite Filter-Aids are used. 


are provided to give maximum 
rates of flow consistent with com- 
plete clarification of liquids, de- 
pending on the characteristics of 
the suspended matter. 


In cane sugar filtration work, 
Hyflo Super-Cel affords utmost 
economies—long sustained high 
rates of flow—perfect clarification 
—reduced filter-cloth wear. Its 
companion filter-aids complete the 
range of filtration requirements 
for the raw sugar house, white 
sugar plant and refinery. 


JM 


Let us send you our booklet, 
“Celite Filter-Aids”—no obliga- 
tions. Address Johns- Manville, 
292 Madison Ave., New York. 








CELITE MINERAL FILLERS 


Absolutely uniform powders of | 
amorphous silica with definite 
fineness specifications, varying 
upwards from 1 micron in par- 
ticle size. 

Weight 8-28 Ibs. per cu.ft, 
Color White, cream, pink. 
Characteristics—Immense surface 
area and great bulk per unit of 
weight. Of uniform chemical 
composition. Inert to practi- 
cally all chemicals except alka- 





lies and strong acids. Highly 
absorptive. 
Uses—In rubber, asphalt, and 


gum plastics to decrease weight 
and add strength, toughness and 


durability. In paints it is an 


ideal white inert or extender 
and flatting agent. In polishes 
as a mild abrasive. In light- 


erete construction. As catalytic 


! 
weight, safe and fireproof con- 
carriers, solvent absorbents, etc. 











Celite Filter-Aids 
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Controt Your Do.wars 
in Raw Materials 
PROCESS Shipments 


OU want to know just how much raw material 
is received or sent into process. 


AND how much raw material or semi-finished 
ingredients go to make up the finished product— 
Also to be sure your finished product is according to 
specifications and that no product is wasted because 
of varying percentages of ingredients. 


LIKEWISE you want to know exactly how much 
material you ship in bulk and to be certain your bags, 
drums or barrels contain the exact amount stated—no 
more and no less. 


All this is possible through the use of Richardson 
Automatic Weighing Equipment. 





Richardson CONVEYoWEIGH for continuously receiving, 


feeding weighing recording and delivering materia/s 


in bulk 


RICHARDSON AUTOMATIC SCALES are designed 
to accurately weigh and record all kinds of materials 
and for all operating conditions—for hot or cold 
materials; for solids and liquids; dry and moist 
ingredients; pulverized or lumpy. 


Write for 
new Bulletin 9831 which illustrates and describes the 
Richardson CONVEYoWEIGH. 


Place your particular problem before us. 


Richardson Scale Company 


Clifton, New Jersey 


NEW YORK BOSTON PHILADELPHIA PITTSBURGH 
CHICAGO ATLANTA GULFPORT MINNEAPOLIS 
LOS ANGELES OMAHA WICHITA 














Pulverizing to finest mesh without... 

Separators, Collectors or Bolters. 
Absolutely Dustless. 

100° Recovery. 


A revolutionizing method of Pulverizing! 
Endorsed and used by over 150 leaders in 
American industry. Over 600 now in use. 
Pays for itself through Power saving alone 
generally in a few months’ time. 


Ask for new Catalog C.M. 


PUL VERIZING MACHINERY COMPANY 
30 Church St., New York, N. Y. 




















The Original 
CALDWELL 
Helicoid 


and Sectional 
Flight Screw 
Conveyor 











Caldwell Conveyors 
are the result of more 
than 50 years of expe- 
rience in the art of spiral 
conveying. Caldwell orig- 
inated the Helicoid type. 
Our line is complete— 
troughs, fittings, hangers, 
linings, coaptio s, box 
ends, etc. Stocked through- 
out the country for prompt 
shipment. Send forcatalog. 


LINK-BELT COMPANY 


CALDWELL- MOORE PLANT 

Chicago, 2410 W. 18th Street 

Indianapolis San Francisco Toronto 
Offices in Principal Cities 4414 


Philadelphia 
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Microscopic Checking w 








With your naked eye you 
have never seen an edge on 
wire cloth like the magni- 
fied edge of SEALEDGED 
(Patented) shown in the 
circle at the left. 


The Newark Wire Cloth 
Co. makes many weaves of 
cloth so fine that the details 
of. construction cannot be 
appreciated without a mi- 
croscope. Our 400 mesh 
cloth, which is the finest in 
the world, is so very fine 
that examination and check- 
ing without a microscope 
is utterly impossible. 


We recommend micro- 
scopic checking because we 
know it pays to use only the 
highest quality cloths. The 
careful buyer will always 
measure the diameter of 
both warp and shute wires 
by means of a micrometer. 


Count the Mesh 


When a purchaser orders a certain mesh he 
should, of course, get exactly what he 
orders. He is entitled to what he pays fon 
and he is therefore entirely justified in 
carefully checking the cloth in every way— 
not only the sample but the delivered cloth. 
To be assured on this point the consumer 
will do well to check the mesh count in 
both directions—especially on fine cloth. 
The coarser cloths are cumparatively easy 
to check, but we find shat even they fre- 


quently get through unchecked and inferior 
quality products result. 


Remember, please, that the Newark Wire 
Cloth Co. makes wire cloth and wire cloth 
products for ALL industries. All weaves. 
All meshes. All lengths. All widths. 
And of all malleable metals including 
Monel Metal, aluminum, brass, copper, 
bronze, phosphor bronze, nickel, steel, 
manganese steel, stainless steel, silver, gold, 
platinum, “Nichrome,” tinned metals and 
special alloys. 


Newark Wire Cloth Company 


350-364 Verona Ave., Newark, N. J. 


West Coast Representatives: 


The Pacific Metals Co., Ltd., Los Angeles and San Francisco, Calif. 


Wire 
Cloth 


Newark 
Wire Cloth Co. 


350-364 Verona Ave. 
Newark, N. J. 























Without obligating us 
in any way please send 
a copy of your Cata- 
log No. 26. We are 


interested in the fol- 
lowing: 


() The “Newark” Cor- 
nerless Testing Sieve 
— U.S.8S.—A.8.T.M, 


Standard; 


C) The finest wire cloth 
in the world — 400 


mesh — 160,000 
square openings per 
sq.in.; 

0) “Newark” Metallic 


Filter Cloth: 


[) Gasketed Metallic 
Filter Cloth; 


ODouble Crimped 
Heavy Steel Wire 
Screen ; 


0) Centrifugal Cloths: 
(Cj Steel Wire Cloth; 
Cj Bolting Cloths: 


O Bran Duster 
Cloth; 


0) Dutch Cloths: 
0) Tinned Milled Screen 
Cloth; 


Wire 


C) Washer Wires: 


s OO) Brass, Copper and 
s Bronze Cloth; 
OCoal and Sand 
Screens: 
() Market Grade Brass 
Wire 


and Copper 
Cloth: 


() Extra Fine Phosphor 
Bronze Wire Cloth: 


C) English Picker Cloth: 


AND MAIL THIS COUPON 





= () Foundry Riddles: 
ie C) Paint Screens; 
(2 Removable Protected 
=] Bottom Strainers; 
. 0 Fruit Testing Sieves 
© | 
oi 
z * 
L 
a - 
PD 
ve 
wl : 
=~ : 
ime : 


Name 
Firm 
Street 
City 
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DAY MOGUL 


Experimental Mixer 


More than | 


types of interchangeabie 
and reversible agitators 
available. 
change from one type of 
agitator to another, or to 


for small production 
and laboratory 


are 


reverse agitators, is ac- 
complished easily and 


Simplifies experimental work in plasti- “°**“"” 


cizing, compounding, massing, heavy 
rubber doughs, and dispersions, by 
use of various types of agitators, each 
producing an entirely different action. 


This mixer can be furnished with either plain or 
jacketed tank, with or without cover, or with 
vacuum type construction. 


WRITE FOR FULL DETAIL. 


CivnCINNATI. 





Toe J. ‘H. Day Company 


Factones and Principal Offices 






5 different 


The 








Vacuum type MDA Mixer, class 8, Working 
ae 23 s Ji ve 





Pp 



























Clarifiers 





Drying Ammonium Sulphate in Ruggles- 
Coles Type “XW” Dryer. 


122 East 42nd St., New York, N. Y. 205 W. Wacker Drive, 


Hardinge Equipment 


Ruggles-Coles Dryers 
Conical Mills 
Thickeners 


Coal Pulverizers 
Tubular Conveyors 


Feeders 


Sanitation Equipment 


Hardinge Company, Inc., York, Pa. 


Chicago, IIl. 235 Montgomery St., San Francisco, Calif. 








OR 





HEPWORTH CENTRIFUGALS 


S1zeEs 30 INCH TO 48 INCH 


FLAT BoTTOoM AND SELF-DISCHARGING 
ELECTRIC AND BELT DRIVEN 


Write for Catalog No. 30 


S.S. HEPWORTH COMPANY 


41-31 Vernon Blvd. 


Long Island City, N. Y. 
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Check Your Filtration Costs 
Modern OLIVER UNITED Units will help you 





Filter cake being discharged 
from the Oliver-Campbeil 
Filter at the sugar plant re- 
ferred to below. 








HOW THESE PLANTS REDUCED PRODUCTION COSTS 


A large producer of chemical pigments in the Southern States 
has just ordered more Oliver filters to get the best and cheapest 
washing of the pigment in process. 

A sugar plant in Hawaii, where Oliver-Campbell filters were 
installed this year reports:—'‘‘Our sugar losses in filter cake have 
been reduced to a third of the previous press cake loss. In addition 
to this saving, operating labor is reduced to a single man for 
the Oliver-Campbell filter.” 

A New England paper manufacturer, investigating white 
water losses in his plant, found that existing methods of stock 
recovery could be replaced by Oliver United Save-Alls with 
an indicated saving of $75.00 per day. He bought the Oliver 
Uniteds. 

A large cement company, operating mills in the Southwest, 
found that Oliver United slurry filters cut their fuel bill 30 per 
cent at one plant. As a result, an identical installation is going 
into another of the Company's plants. 


These typical cases show that modern equipment may 
often be the answer to the question, ‘How can we cut pro- 
duction costs?’’ Let us check up on your filtration opera- 


i | tions. Perhaps we can show you how you can SAVE. 














INC. AGENTS 
TOKYO Andrews & George Co., Inc. HALLE, GERMANY Withelm Lill 
SAN FRANCISCO a@ “onsco dies MELBOURNE  Crossle & Duff,{[Pty., Ltd. SCHEVENINGEN, HOLLAND and 
Federal Reserve Bank Bidg. 1 Nort e Stree aneea The Edward J. Nell Co. SOERABAJA, JAVA, Van Lelyveld & Co. 
NEW YORK TORONTO 
33 West 42nd Street 330 Bay Street STOCKHOLM T. An Tesch RECIFE, BRAZIL Ayres & Son 
PARIS LONDON JOHANNESBURG — Edward L. Bateman, Pty., Ltd. 


FACTORIES: Oakland, Cal., Hazleton, Pa., Peterboro, England. Cable Address: OLIUNIFILT 
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For today’s sales... 


a8 * . 
~ \ batt your line 


¢ 


r\ 
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Jobs that business paper , 
advertising can do NOW 


J 
| ( @ 
Here’s one of ten ways in which business 
“) paper advertising can help your salesmen 
get business . . . today. 


% It can protect your product from substitu- 
tion by jobbers or distributors— build up a 
name that your prospects will demand. 


This and the other uses of business paper 
advertising are explained in our book, 
“Industrial Advertising at Work.” We will 
gladly send you a copy on request. 

















J 
McGRAW-HILL 


New York - Boston - Philadelphia - Washington + Greenville 


Business men, industrialists and en- Radio Retailing Electrical World 
gineers — 600,000 of them—regularly Electronics Electrical Merchandising 
read the McGraw-Hill Publications. Food Industries Electrical West 

More than 3,000,000 use McGraw-Hill Chemical &Metallurgical 

books and magazines in their business. Engineering Power 
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with good advertising... then 
drop it where the fishing’s good 


Advertising dollars are valuable 
sales-bait. Too valuable, today, to 
drop into any pond but the one 
stocked exclusively with the kind of 


catch you want. 


If you’re after industry and business, 
concentrate your efforts in the 
McGraw-Hill pond. Here are 600,- 
000 business men, industrialists and 
engineers sorted out for you 
—the men who can give or 
withhold the orders. They — 


and they alone—read McGraw- 





Hill Publications. They — and they 
alone—are the men your advertising 


must reach to make sales today. 


Tell them your sales story through 
McGraw-Hill Publications. They'll 
listen. In a recent survey, 69% of 
those questioned declared that they 
not only read their business papers, 
but use them as buying guides! They 
pay in advance for their yearly 
subscriptions—to keep in- 
formed of new equipment, 


methods and services. 


PUBLISHING COMPANY, Inc. 


Cleveland + Detroit + Chicago - St. Louis 
American Machinist Engineering and Minin Journal 

Product Engineering Engineering and Mining World 
Engineering News-Record Metal and Mineral Markets 

Construction Methods Coal Age 
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San Francisco + Los Angeles + London 
Electric Railway Journal Factory and Industrial Management 
Bus Transportation Maintenance Engineering 
Aviation 

; The Business Week 
Textile World System 
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MODEL WT 
Ratios up to 68 to | 





MODEL T 
Ratios up to 100 to | 


MODEL TB 
Ratios up to 500 to | 










MODEL TAB 
Ratios up to 2,000 to | 


“Specialized equipment at the 
cost of standard equipment” 


NEW ENGLAND 
TANK & TOWER CO. 


50 CHURCH ST., NEW YORK - - EVERETT, MASS. 
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No. 273-A 
Beés 
T-Y Fitting 





For 
Dependable, 
Permanent 
Installations— 


HE Knight-Ware waste lines in 

the Pulp and Paper Research 
Laboratories at McGill University, 
Montreal, were laid under the floor 
in solid concrete. Thus did the uni- 
versity engineers show their confi- 
dence in the permanent character of 
Knight-Ware Waste and Drainage 
Pipe and Fittings. 


Whether you install them in this way 
or hang them from the ceiling below, 
you have assurance of the utmost long 
life, as well as of complete resistance 
to the action of acids, alkalis, chemi- 
cals, and all corrosive solutions, weak 
or strong, hot or cold. And remem- 
ber: the acid- and alkali-proof virtue 
of Knight-Ware does not depend up- 
on any surface glaze, enamel, or 
veneer. It is in the body itself. 


Chlorine in particular has no effect 
whatever upon the impervious body of 
Knight-Ware. 





Our 48-page catalog in color contains im- 
portant information which ought to be in 
your files. Have you written for your copy? 


MAURICE A. KNIGHT 
P.O. Box Box 111 Akron, Ohio 


Sales Engineering Service from 





New York Philadelphia Chicago Detroit No. 271 
San Francisco Niagara Falls Montreal Straight Length 
St. Louis Toronto Bd 8S Pipe 


GUARANTEED 
SATISFACTORY 


—/ 


BODY ITSELF ~ 
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TERTIARY AMYL ALCOHOL 


(Technical) 


Sharples Tertiary Amyl Alcohol is a blend of Sharples 
Amyl Alcohols consisting of approximately 80% Dim- 
ethyl Ethyl Carbinol and 20% other Amyl Alcohols. 


This blend conforms to the following specifications: 
; SOLUBILITY : 

Color tee} ke Water White Alcohol 88% . . Wate: 12% 

Specific Gravity at 20°C. . . 0.806—0.814 Water 92%. . . Alcohol 8% 

B+ oe «+ warn Ses) Te 

Weer SG 6 a a ee None DISTILLATION: 

Non-Volatile at 100°C . .. . . None Initial . . . . . Not below 89°C 

Clean non-residual odor Not over 5% . . . Below 98°C 

Surface Tension . . . 26dynespersquare Not less than 95%. . Below 111°C 
centimeter at 25°C End Point . . . Not above 140°C 


A number of suggested use: for Sharples Tertiary Amyl Alcohol are as follows: 


1. Dehydrating agent. . Anti-frothing agent. 


, . Latent solvent in la . 
2. Fumigant. — 
. Production of tertiary amyl com- 


. Solvent for materials such as gums, pounds. 


resins, and some types of waxes. 
. For low surface tension effects in 


. Cleaning solvent for furs. such places as lubricating oils. 


This blend of Amyl Alcohols is available at a price 


that should make its use profitable in any formula 
where such a product is required. 


Samples of this material for test purposes wiil be gladly furnished on request. 


The SHARPLES SOLVENTS corp. 


2306 WESTMORELAND STREET, PHILADELPHIA 


SHARPLE s 
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Laboratory Control 
for Better Products 


Year by year, the importance of Laboratory con- 
trol is being recognized by progressive manufactur- 
ers. Uniformity and high quality of product can 
often be maintained only by direct control of manu- 
facturing processes from the Laboratory properly 
equipped for this work. 


Continuous requisite accuracy in your Chemical 
determinations, quicker performance of your Labora- 
tory operations and dependability in usage over a 
long period of time can be obtained only by using 

tinum. We can supply whatever you need in 


LATINUM. 





_ 


Pure Platinum and Platinum-Rhodium Laboratory 
Wares. 
Crucibles — Dishes — Pans — Boats. 


Standerd and special styles, also reinforced top and special 
heavy bottom. 





Filter Cones — Crucible Tongs — Spatulas. 





Perforated Sheet, Wire or Gauze Electrodes. 
All standard sizes and shapes. 





Platinum Wire — Sheet — Foil — Tubing. 
. Pure or alloyed for any purpose. Any size. 





Platinum Gauze — Silver Gauze 





Platinum Sponge — Black — Chlorides — Salts — 
lutions 





Iridium — Palladium — Rhodium — Ruthenium — 
ium 


Metals — Salts — Solutions 





Silver — pure Sheet — Wire — Rivets 
SILVER Anodes — Solders — Sterling 





Let us send you our Catalog E-16 


The AMERICAN 
PLATINUM WORKS 


N. J. R.R. AVE. AT OLIVER ST 
NEWARK, N. J. 












Success or Failure 


N MANY industries today depends upon 
results obtained in the Laboratory. Is your 
Laboratory chained down, and dragged back by 
inadequate, and inefficient equipment? Are you 
Throttling the goose that lays the golden egg? 


E. H. Sheldon and Company offer you a complete 
line of standard and custom-built laboratory 
furniture and fixtures to meet any need you may 
have. 

Write for our Industrial Catalog. 


E. H. SHELDON & CO., MUSKEGON, MICH. 


Laboratory Furniture and Fixtures 








Look at these Savings 
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A glass manufacturer who previously had to tear down a 
vacuum pump once a week for cleaning, has not had to tear 
it down for two years since installing a Protectomotor Air 
Filter. 


A gas company formerly had to clean valves every two 
months—now they have not required cleaning for nearly 
three years. 


A porcelain plant eliminated tie-up in spraying work by 
placing a Protectomotor after separator in the air line. 


A steel mill increased the output of pneumatic tool operators 
by using a Protectomotor to prevent clogging of tools. 

A utility company prevented oil from decomposing rubber 
air hose extensions, thus more than tripling its life and stop- 
ping decomposed rubber getting to the air tools and interrupt- 
ing the service. 

A furniture and an automobile plant eliminated oil, water 
and foreign matter from paint when spraying, thereby mak- 
ing it unnecessary to do jobs over. 


In every industry using air, Protectomotor Air Filters are 
effecting worth-while economies. More than 350,000 in use. 


Our catalog tells how to cut costs. Write for a copy. 


Staynew Filter Corp. 
5 Leighton Ave. 


Rochester, N. Y. 






EFFICIENT nl __are 
t FILTER 
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THE VISIBLE GUARANTEE OF INVISIBLE QUALITY 








Chemists everywhere recognize 
this mark as the symbol of un- 
erring accuracy in technical glass- 

ware. It is a safeguard against 
| inferior quality and assures the 
utmost in excellence of design 
{ and appearance, uniformity and 
| resistance to breakage. 





Assured Accuracy in 
Test, Control and Research 


RECISE and faultless fabrication, and un- 

failing dependability in day-after-day service 
throughout the industries, have made Kimble the 
“Standard of Accuracy” in Laboratory Glassware. 
For Chemical, Metallurgical, Biological and Gen- 
eral Laboratory purposes, Kimble Glassware is 
unsurpassed in quality and durability. It meets 
the most exacting scientific requirements: 





(1) Assured accuracy always. 

(2) Retempered to remove strains and weak spots. 

(3) Fine, distinct acid-etched lines and easy-to- 
read double-line numerals. 

(4) Easy-to-write-on sand-blasted labels. 


These multiple automatic machines place 
the lines and numerals on all Kimble 
Graduated Glassware, assuring maximum 
sharpness, legibility and uniformity. 


a “ “ 


Prompt service and delivery of Kimble Glass- 
ware is assured by responsible Laboratory Supply 
Dealers throughout the United States and Canada. 





KIMBLE GLASS COMPANY, VINELAND, N. J. 


Branch Offices: 
New York, 1440 Broadway Philadelphia, 1616 Walnut St Boston,131 State St. 
Chicago, 402 W. Randolph St. Detroit, General Motors Bidg. 


KIMBLE 


© GLASSWARE OF ASSURED ACCURACY @> 





This specially designed retempering fur- 

nace treats every piece of Kimble Glass- 
ware, eliminating strains in the glass and 

reducing possibility of breakage. 
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THE IMPROVED WILLSON BULL DOG 


In the Bull Dog, there’s proper anatomical shape, 
shaped to the bone structure of the face. 


There's maximum ventilation—(Proven by measur- 
ing the resistance to air drawn thru the cups.) 


There's Willson Super-tough glass that passes the 
Federal Specifications for optical clarity and 
strength. Every lens is tested individually. 


The Bull Dog WBC10—at $1.75 per pair f.o.b. 
shipping point. Ask for complete circular. 





TWO THINGS THAT 


Every Workman Wants 


Whether he’s a chipper—welder—grinder—or what have 
you—in your shops, there are two things he really wants. 
The first is safety. He doesn’t want to get hurt in any way 
and above all he wants to save his eyesight. That means he 
must wear goggles—but the other thing he wants is the one 
thing that may prevent his wearing goggles—and that thing 
is comfort. If goggles either hurt the face—or lack ventila- 
tion—or their lenses “draw” the eyes—off they come and 
he’ll have his comfort by not wearing the goggles, and take 
a long chance on his eyes—and that’s where eye accidents 
come from. So the goggle needed is one that doesn’t ruin 
its chances of success because of its own failings. The im- 
proved Bull Dog goggle has just the right shape to fit—and 
provides these two essentials—-safety with comfort. Try it 
as against your present standard—and see if we’re right. 





WILLSON PRODUCTS INC. 


READING, PA. e 
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Cable Address: “RADAFLO” 








| There's still a Santa Claus... but 





CHEMICAL & METALLURGICAL ENGINEERING 
330 West 42d St., New York, N. Y. 


| am enclosing my check for $3. Please send Chem. & 





1931 finds him older and wiser. . . 
his intelligent suggestion of a real 
Christmas gift for the progressive 


chemical engineer . . . a year's sub- 











| scription to Chem. & Met...... > 





Met. for one year to — 


CORR eee 
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Are you filtering 
VOLATILE MATERIALS? 


This Sperry Press 
is especially designed 


for this purpose 












@ The seepage and loss by evaporation experienced in filtration of 
highly volatile solvents are entirely overcome with this Sperry 
Filter Press. 


All the plates are sealed with packed joints, which, together 
with the closed discharge prevent leakage at any point. Filter 
Cloths do not project between the joints as in the ordinary 
press, another advantage in that wear on the cloths is eliminated. 
Metal as well as ordinary cloths may be used. 


A visible closed discharge permits shutting off individual plates 
that may run cloudy. 








2 
2 This Sperry engineered press is a typical example of our ability 
Sperry Plate Type Presses to design equipment to suit individual needs. Every Sperry 
will deliver filtrate to a Pp 5 fitted the ich 
higher level than the filter. ress is fitted to the job. 
D. R. SPERRY & CO., BATAVIA, ILL. 
H. E. Jacoby B. M. Pilhashy 
95 Liberty Street Merchants Exchange Bldg. 
New York San Francisco, Cal. 








Waaated 


den) : . | i RILTER 
e PRESSE 
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Your name stamped 
on this book FREE 


At no additional cost to you, we will stamp your name, 
or a friend’s name, in gold on the front cover of any copy 
of Badger and McCabe's Elements of Chemical Engineer- 
ing ordered from this advertisement. This is a special 
Christmas offer, limited to acceptance before January 1, 
1932. 








unit operation 
theory and 
practice 


covering theory in a 
simple and_ rigorous 
manner and including 
classified descriptions of 
the various types of 
equipment used in the 
chemical industries. 





Elements of 
Chemical Engineering 


by WALTER L. BADGER 


Professor of Chemical Engineering, University of Michigan 


and WARREN L. McCABE 


Assistant Professor of Chemical Engineering, University of Michigan 


625 pages, 54 x 8, 314 illustrations, $5.00 
Chemical Engineering Series 


HIS book covers all of the operations such as drying, distil- 

lation, extraction, crystallization, mixing, etc., which are com- 
mon to many chemical processes. It describes the theory under- 
lying these operations in the manner most adaptable to the needs 
of the engineer who is called upon to group them for most efh- 
cient and inexpensive production. The authors have kept two 
conditions in mind in presenting the theoretical discussions: 1—to 
begin them with simple and fundamental conceptions; 
develop them as simply and logically as possible. 


2—to 


In addition to this, they present the first systematic classification 
and description of types of equipment—distinguishing between 
the fields of usefulness of different types of equipment for carry- 
ing out the same processes, and coordinating theory with design. 
These descriptions are illustrated by many specially prepared 
drawings showing sectional views of machinery and emphasizing 
operational features. 


Do you want to make a friend a gift combining personal thoughtful 
ness with real utility? Do you want a copy of Badger and McCabe's 
Elements of Chemical Engineering that you will doubly prize? Then take 
advantage of this free stamping offer Send the coupon today. (Proper 


remittance should be en 
are not returnable.) 


losed with orders and, of course, stamped copies 


WESTON 
CENTRIFUGALS 


Original (1866) 
Reliable 
Economical 


For All 
Chemicals Requiring 
Centrifugal Process 


Automatic Sprayers 
for Washing 
Contents 


Sizes 20-inch to 40-inch. 
Materials of construction adapted to product 


Established 1843 


AMERICAN TOOL & MACHINE 
COMPANY 


Trade Mark Registered U. S. Patent Office 
BOSTON 











SPECIAL HOLIDAY OFFER COUPON 








McGraw-Hill Book Company, Inc., 330 West 42d Street, New York. 


Send me Badger and MeCabe’s Elements of Chemical Engineering, 
with name stamped in gold on the front cover. I enclose $5.00 and 
understand that stamped books are not returnable (This offer 
expires Jan 1, 1932.) 


(Name to be stamped. Please print) 
Name . ee ae . 
Address 


City and State ‘ ‘ we .. M. 12-31 
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CO-OPERATIVE 
SERVICE 


Our background 
diversified 
experience in 
planning and 
building hydrau- 
lic and mechan- 
ical equipment 
for specific ap- 
plications. 





Hydraulic Equipment for 
Imprinting Bags 


TILIZE this experience 
and the cooperation of 
our organization as an aid 
in solving your equipment 
problems. 
The two examples of press ap- 
plication illustrate how we co- 
ordinated with the users in pro- 
ducing equipment designed to 
meet the needs of their produc- 
tion requirements. 


You incur no obligation in 
consulting us. 


BALDWIN SOUTHWARK 





CORP’N 
SOUTHWARK FOUNDRY & ——- 
MACHINE CO. DIV. 
PHILADELPHIA Laminated Glass Made on 
= 


AKRON CHICAGO 
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(Photograph made with Bausch & Lomb Protar Lens) 


he New B& L Metallographic Outfit 


A Table Model for Routine Examinations 


THE new B& L Metallographic Outfit, SI, is a 
dual-purpose instrument. It makes visual, routine 
examinations of samples easy, and provides for 
quick, simplified production of photographic rec- 
ords. The camera, of fixed length, accommodates 
the economical 3'4 x 4!4 plate. 

The SI will save many hours of the industrial 
metallographer’s time through simplified 
operation. Manipulation of the sample by 
the mechanical stage, and sharp focusing 
of the microscope are accomplished while 
the operator views his specimen on the 
ground glass. Permanent alignment of the 


BAUSCH G& LOMB 
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camera, microscope and light source on the same 
base insures rigidity and a long life of profitable, 
efficient usefulness. 

The SI is essential to the profitable functioning 
of the small industrial metallurgical laboratory. 
The large concern will find it a convenient supple- 
ment to the large B & L Metallographic Outfit. 


Priced from $400.00 to $503.50 accord- 
ing to choice of optical equipment for 
individual requirements, this new instru- 
ment warrants immediate investigation. 
Write Bauscu & Loms OpticaL Company, 
605 St. Paul Street, Rochester, New York. 
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PROFESSIONAL SERVICES 











HARALD AHLQVIST 


Consulting Engineer 
Specialist in Alkali Manufacture 


331 Madison Ave. NEW YORK CITY 


P. W. GUMAER 
Consulting Engineer 


Ventilation of Toxic Vapors & Dusts 
Prevention of Industrial Poisoning 


350 Madison Ave. 


New York, N. Y. 


FRANK H. MARKS, Ch. E., LL.B 


Registered Patent Attorney 

Formerly an Examiner in Chemical and Food Arts, 
United States Patent Office. 

Patents, Trade Marks, Unfair Competition. 


53 W. Jackson Bivd., Chicago. 








DR. HENRY ARNSTEIN 


Specialist in the utilization of natural resources, 
the elimination of waste and the recovery of by- 
products 

Complete chemical and food producing plants con- 
structed and operated 

Technical adviser to the governments of Argentina, 
Brazil, Colombia, Cuba, ete 


191 E. Roosevelt Bivd., Philadelphia, Pa. 








FRANK R.GUNN COMPANY 
ANALYTICAL AND CONSULTING 
CHEMISTS 
Metals, Coal & Coke, Waters, Oils, Paints, 
Feeds and Fertilizer. 


Ontario E. of Richmond St. 
Philadelphia, Pa. 


“From Research to Plant in Operation” 


MEIGS, BASSETT & SLAUGHTER 
Incorporated 
CHEMICAL ENGINEERS 
Research—Design—Engineering 
Reports on Projects for Financing 
Drexel Bldg. Philadelphia 








RAYMOND F. BACON 


Chemical Engineer 


INDUSTRIAL RESEARCH 
271 Madison Ave. 
New York City 


JOSEPH W. HARRIS 


Chemical, Electrochemical, 
Metallurgical Electrical Patents. 


Washington Loan and Trust Bldg., 
Washington, D. C. 


LUCIUS PITKIN, INC. 


Iron and Steel—-Non-ferrous—Precious Metals 
and Alloys 
Casting —Working—Heat-Treatment 
Consultation and Analyses 
Pitkin Bidg.—47 Fulton St., New York 
Member Association of Consulting Chemists 
and Chemical Engineers 








BENJAMIN T. BROOKS 


Industrial Research 


50 East 41st St.. New York, N. Y. 


ROBERT W. HUNT COMPANYe 


Engineers — Chemists — Metallurgists 
Microscopic Examinations—Physical Tests 
X-Ray Laboratory—Research 
Reports on Properties and Processes 
175 W. Jackson Blvd., Chicago 


New York Pittsburgh St. Louis 
San Francisco Montreal 





SAMUEL P. SADTLER & SON, INC. 
CONSULTING & ANALYTICAL CHEMISTS 
CHEMICAL ENGINEERS 
Established 1891 
210 S. 13th St., Philadelphia, Pa. 
“Nothing Pays Like Research’ 








CHARLES W. CUNO, Ph. D. 


Consulting 
Chemical and Metallurgical Engineer 


511 Locust Street, St. Louis, Mo. 


EVERETT E. KENT 


Specialists in Chemical, Electrical and 
Mechanical 


PATENTS AND PATENT CAUSES 


Counselors at Law U. S. and Foreign 
‘ 


5 Federal St Hubbard 0234 
BOSTON 








SCOVELL WELLINGTON 
AND COMPANY 
ACCOUNTANTS ENGINEERS 
10 East 40th St., New York City 
Offices in Principal Cities 











ANTHONY WILLIAM DELLER 


Counsellor at Law 
Patent Attorney Chemical Engineer 
PATENTS AND TRADE MARKS 
15 Park Row, New York City 


KNIGHT & CLARKE 


Member Asen. of Consulting Chemists @ 

Chemical Engineers 
Analytical and Consulting Chemists 
Official Chemists, U. S. Shellac 
Importers Assn : American Bleached 
Shellac Mfgrs. Assn. 

50 East 4ist Street, New York City 

Lexington 6646 





SIRDEVAN CHEMICAL 
ENGINEERING CO. INC. (1930) 


D. F. Sirdevan, B.Sc. Pres. 
Consulting—Designing—Engineering——Development 
Mineral Acids, Heavy Chemicals, 
By-Products Recovery 
Specializing in Contact Process 
Sulphuric Acid Manyfacture. 

818 Reisch Bldg., Springfieid, Il. 

Tel. Main 62Q8 











EDWARD A. DIETERLE 


Consulting Engineer 


GAS AND FUEL ENGINEERING 
TESTING 


Peoples Gas Building 
Chicago 


NELSON LITTELL 


U. S. and Foreign Patents 


Infringement and validity opinions 
Patent and Trademark Litigations. 


22 E. 40th St.. New York 


FOSTER D. SNELL, INC. 


Chemists-Engineers 
A technical organization offering complete 
consulting research, operating and man- 
agement service. 


130 Clinton Street, Brooklyn, New York 








FEEDWATERS, INC. 


Specialists in Colloidal! Boiler Water 
Treatment and Consultants in Steam 
Generation 

Write for 60 page Illustrated Brochure 


Chicago, San Francisco. London, Hamburg 
40 Rector St New York. N. Y¥ 


REX D. McDILL 


Industrial Electronics Engineer 
Consultant on Plant and Productior. 
Problems Involving Photo-Electric 
Microphonic and General Thermonic 
tube applications 
Office—913 Midland Bank—tTel. Cherry 5084 
Lab.—13229 Shaw Ave.—Tel Glenville 3846 
CLEVELAND, OHIO 


S. SOKAL 


1, Great James Street, 
Bedford Row, London, W. C. 1, England 


Chartered British Patent Agent 
Patents, Trade Marks and Designs in Great 


Britain, The British Colonies and Dominions and 
all European countries. 














FROEHLING & ROBERTSON, Inc 


Established 1881 
Inspection Engineers and Chemists 


RICHMOND NEW YORK CITY 











HALSEY McGOVERN 
Freight Rate Analyses 


Preparation of Rate Cases 
Advisory Service 


Mills Bldg., Washington, D. C. 








WEBSTER TALLMADGE 


Steam Specialist 
Process—Heating—Power 
Survevs—Design 


50 Church St. New York City 
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PROFESSIONAL SERVICES 














IVAN P. TASHOF EDWARD THOMAS Consulting ee, WEISS Engineer 








Attorney-At-Law Registered Patent Varied Industrial Experience since 1916 
Chemical and Metallurgical Attorney Let us solve your problems. 
P » Metals, Alloys, Ores, Acids, Alkalies, 
atents Chemical Patent Problems eae ae a = a a i 
. O. Box , Jackson Heights, L. L, N. Y. 
VICTOR BLDG., WASHINGTON, D. C. Woolworth Bldg., NEW YORK CITY Sienh Whntese ¢heud 
. . ° ' THE J. G. WHITE ENGINEERING 
rvic ction W »&. 
This Se e Se EISS AND DOWNS, CORPORATION 
is designed to give you the kind of INC. Engineers—Contractors 
services that will be of real value Design and Construction of Chemical 
to your business. CHEMICAL ENGINEERS Plants, Oil Refineries and Pipe Lines. 
Reports and Appraisals. 
Take advantage of it! 50 East 41st St. New York, N. Y. 43 Exchange Place. NEW YORK 


























INDUSTRIAL [ESTING LABORATORIES 











Established 1836 : , W. S. PURDY CO., INC. 
BOOTH, GARRETT & BLAIR These Testing Laboratories (Bet. 1865) 











‘ P. A. Riedel, Ph. D. J. Valenti, Ch. E. 
Analytical and Consulting Chemists pra) roar ~y ae yee —_— — —e- Analytical and Consulting Chemists 
Samplers and Weighers greater - with ‘lower nm viele Petroleum Oils, Waxes, Greases, Vegetable Oils, 
406 Locust St., Philadelphia, Pa. . 4 7 Soaps, Fuels, Gases, Etc. 
Consult the advertisements here for the Phone Hanover 2-3772 
The oldest ——— laboratory kind of consulting service you need. 7 128 Water Street, New York City 
ELECTRICAL TESTING HOMOGENEOUS LABORATORY N.Y. TESTING LABORATORIES 


Metallurgical and Chemical Engineers 


f th 
LABORATORIES HOMOGENEOUS EQUIPMENT CO. Metallographers 


Physical and Chemical Analyses of Iron, Steel 


Test Testing —* Developing and Non-Ferrous Alloys, Ores, Paints, Cements 
ests ANCTIC "Ty wee and Asphalt. Metallurgical Photo-Micrographs, 
shee A . Consultants, Investigators, Inspectors of Materials 
80th St. and East End Ave. emica ngineéer in Smelting, Foundry, Drop Forging and Heat- 
NEW YORK. N. Y. Office—1569 Ocean Ave., Brooklyn, N. Y. Treating Practices 
Laboratory—Greenpoint, Brooklyn, N. Y. 80 Washington St.. NEW YORK CITY 








aanalanatiagaiaans seppiamsnadintenn KANSAS CITY TESTING THE WESTPORT MILL 
CHEMICAL ANALYSES, CONSULTANTS, LABORATORY WESTPORT, CONN. 


TECHNICAL EXPERTS, INVESTI- 


“ GATIONS LITIGATION Laboratories and Testing Plant of 

Coal iis yater ‘oodstuffs. Gelatine . . . ane 

Beverages, Dairy Products, Confectionery, Chemists and Engineers THE DORR COMPANY 

Drugs, Minerals, Textile Materials. Etc 700 Baltimore Ave., Kansas City. Mo. Chemical, Industrial and 
Phone: Beekman 5260-5261 Telephones Main 1327-1328 


227 Front Street, NEW YORK Metallurgical Engineers 




















Modernization means more— 


than scrapping old machinery and equipment. Modernization means scrapping old 
ideas, out-of-date policies, rule of thumb methods. Modernization means wiping the 
cobwebs out of your own brain and letting in the sunlight of modern ideas. Moderniza- 
tion means consulting this directory if you need expert professional advice on any of 
your engineering, operating, or management problems. 
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SEARCHLIGHT SECTION 


EMPLOYMENT : Business: OPPORTUNITIES : 


UNDISPLAYED—RATE PER WORD 


Positions Wanted, 5 cents a word, minimum 


$1.00 an 
Positions 


tions, excepting Equipment, 
word, minimum charge $2.00. 


Proposals, 40 cents a line an insertion. 


insertion, payable in advance. 


Vacant and all other classifica- 
10 cents a 


INFORMATION 
Box Numbers in care of our New York, 
Chicago or San Francisco offices count 


10 words additional in undisplayed ads. 
Discount of 10% if full payment is made in 
advance for four consecutive insertions of 
undisplayed ads (not including proposals) . 


$e 


EQUIPMENT— USED or SPECIAL 
DISPLAYED—RATE PER INCH: 


BE cb Rodbe oe ce cde eeen 36.00 
oe Oe Ae ins Fakes vecsee 5.75 an inch 
Oe ee Gs cc casveneses 5.25 an inch 


Other spaces and contract rates on request. 
An advertising inch is measured vertically 
on one column, 3 columns—30 inches— 
to a page. C&M 


a 














> dex 
POSITIONS VACANT EMPLOYMENT SERVICE POSITION WANTED 

WANTED: Chemist or chemical engineer hav- | EXECUTIV ; na SOUTHERN university chemical engineering 

ing experience in the manufacture of cellulose | ae ba eho atte. yay fe graduate, 23, 24 years in laboratory and 

acetate artificial silk by the dry spinning process. | write for particulars regarding our effective and | Plant of by-product biast furnace works. Main 


Only those having actua! experience need apply. 


In answering applicants should give full par- 
ticulars as to the nature of their experience 
and other pertinent information. Good salary 
commensurate with applicant's experience. P- 


849, Chemical and Metallurgical 
330 West 42d St.. New York. 


CIVIL SERVICE OPPORTUNITY 


UNITED STATES CIVIL SERVICE 
EXAMINATIONS 

Associate Metallurgist, $3.200 to $3,800. 

Assistant Motaiurgiet. $2,600 to $3,200. 

Applications on Form 2600 must be on file 

with the U. 8. Civil Service Commission, Wash- 

ington, D. C., not later than December 30, 1931. 


Engineering, 


























EMPLOYMENT SERVICE 
IF YOU are qualified for position between 
$2,500 and $25,000. and are receptive to 
negotiations for new connection, your response 
to thie announcement is invited. The under- 
signed provides a thoroughly organized service 
established twenty-two years ago, to conduct 
confidential preliminaries, and assist the quali- 
fied man in locating the particular position he 
desires. Not a registration bureau Retaining 
fee protected by refund provision, as stipulated 
in our agreement. Send name and address only 
for description of service. R. W. Bixby, Inc., 
260 Main Street. Buffalo, N. Y. 4 








For over 13 years General Man- 
ers, st Engineers, 
orks Managers, Industrial En- 
neers, Directors of Research. 
hief Engineers, other $5,000.00 

to $50,000.00 men in the chem- 

ical industries have engaged us. 

We can help you .too. This a 

NATIONAL INSTITUTION, but 

We can help you too. This is a 

correspondence. We want to see 

the men we accept as clients be- 
fore offering our services to them. 


JACOB PENN, INC. 535 
Fifth Avenue, corner 44th 
Street, New York City. 











confidential employment service. (Established 
1915.) The National Business Bourse, 


Harrison, Director, 20 W. Jackson Blvd., Chicago. 








POSITIONS WANTED 


CHEMIST—B.S. M.A. Fourteen years’ ex- 

perience in analytical control, research, de- 
velopment and testing of plastic compositions 
and molded electrical insulation, desires position. 
PW-853, Chemical and Metallurgical Engineer- 
ing, 330 West 42d St.. New York. 








CHEMIST, age 31, three years’ experience as a 
chemist for an automobile parts manufacturer. 


Practical experience in the analysis of steeis, 
east irons, alloys and chemicals. Can furnish 
references. PW-848, Chemical and Metallurgical 


Engineering, 330 West 42d St., New York. 





CHEMIST -METALLURGIST: Experience em- 

braces chemical, physical, metallographic. heat- 
treating of the ferrous and non-ferrous metals 
and their alloys, including high speed metals 
and alloys. Have directed and had full charge 
of the activities of a large metallurgical depart- 
ment. Achievements of highest order. PW-847, 


Chemical and Metallurgical Engineering, 330 
West 42d St.. New York. 





ENGINEER—B.S. Mech. Eng. and M.S. Chem. 

Seven years’ experience industrial research 
and patent development in chemical processes. 
Also good executive training. PW-851, Chemical 
and Metallurgical Engineering, 520 N. Michigan 
Ave., Chicago, Il. 





EXECTUIVE chemical engineering training fol- 
lowed by sixteen years’ experience various 
branches of factory administration. Character, 
disposition and ability unquestionable. Reference 
ean be freely made to present and previous em- 
ployers. PW-852, Chemical and Metailurgical 
Engineering, 330 West 42d St., New York. 





STENOGRAPHER assistant to general manager 

or other position in chemical or mining_in- 
dustries. Some years’ varied experience. PW- 
854 Chemical and Metallurgical Engineering, 
520 No. Michigan Ave., Chicago, Il. 


duties on by-product operation and control. 
Permanent position desired, references submitted 
from present employers. PW-850, Chemical and 
Metallurgical Engineering, 330 West 42d St., 
New York. 








PART TIME WORK WANTED 


PATENT attorney, chemical engineer, in charge 
patent department of Eastern manufacturer, 
offers part time services to firm or corporation. 
-827, Chemical and Metallurgical Engineer- 

ing, 330 West 42d St.. New York. 











BUSINESS OPPORTUNITIES 


Will invest 
and take active part in established or promising 
concern in the chemical or allied field. 
Graduate chemist. Only New York City or 
vicinity considered. BO-846, Chemical and Met- 
Piureteal Engineering, 330 West 42d St., New 
ork. 








For Industrial Concerns— 

Improved site, approximately one mile square, 

in this vicinity: specifically adapted to the 
successful operation of every kind of manu- 
facturing due to commercial, industrial and 
natural advantages it possesses; photograph and 
data forwarded upon request: 5 years free 
taxes. Ed Lea Davis, Flatiron Building, Chat- 
4 tanooga, Tennessee 


REPRESENTATIVE 


Young Christian man with chemical sell- 
ing and office experience will act as New 
York representative and correspondent. 
RA-845, Chemical & Metallurgical Engrg. 
330 West 42d Street, New York City 


PATENTS and TRADE MARKS 


E. F. LUDDEN 
521 5th Ave., New York City 
PATENT ATTORNEY 
AS80C. M. AM. 80C. C. E 





























60-in. Devine, 3 effect, all copper. 





CENTRIFUGALS FILTER PRESSES 
4%-in. Tolhurst, rubber basket. 18-in. Johnson, 24 chambers. 
20—30-in. Copper Baskets. 30-in. Sperry, 20 plates. 
No. 6 Sharples, Super Centrifuge. 30-in. ———. A —. | 
30-in. Johnson, chambers. 
KETTLES 30-in. Wood, 36 embers. 
500 gal. Steel, jkt.. ‘ No. 2 and No. 7 Sweetlan 
i6 mee, TF ee Gneek, 6x4 and 6x6 Oliver, Continuous 
150 and 200 gal. Dopp C.I. 
235 gal copper jkt., 52x37 in. DRYERS 
-} gal. Steel jkt., agitated 15 shelt Buttalo, 42x42. 
MIXERS 20 she ine, 343. 
60 gal. Triumph, Dough. Sut, S50, See Se. Vee 
wy BY 3 ~~ TANKS (Glass Lined) 
80 gal. Day, “Brighton.” 30 and 70 gal. Pfaudler. 
75, 125 and 175 gal. Pfraudler, jkted. 
EVAPORATORS 4—-500 gal. Pfaudler, jkted., 54x48 
96-in. Zaremba, 960 sq.ft. 1,250 gal. Pfaudier, vertical. 


5000 gal. Pfaudler, jacketed. 


Why “EXPERIMENT” with new equipment 


When working out your experimental problems—evolving new processes 
—making new products out of waste—use good used _ 
The initial cost is materially lessened and profits increased. 

Send for our complete list or tell us what you need. 


Look through this list of special offerings. 








ROBERT P. 


MACHINERY COMPANY 


51 EAST 42nd STREET, NEW YORK CITY 
Main Warehouse and Yard, 730-736 E. 141st St. 


Kehoeinc 





We are 

always in 

the market 

for good used 
machinery. 


Telephone 
Vanderbilt 3-9595 
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| Holiday Greetings 


At this season it is pleasant to address our host of friends in the Chemical and Allied 
Industries —- May Your Christmas Be Merry and the Year 1932 Bring You A Full 
Measure of Health, Happiness and Prosperity. 


NOW. more than ever, is the time to plan for the future—prepare for the period of 
prosperity ahead. We can help you go ahead with your new project or replace your 
worn or smaller machines at half the cost of new or less. 


_ Join the host of leading companies whom we serve. Visit our shops and warehouse and | 
| inspect the vast array of equipment. Every item shipped from our shops is thoroughly | 


overhauled and rebuilt before shipment. 








Remember, we purchase good Used Equipment in single items or complete plants. 





Iq y 
Just a Few Items—There Are Hundreds More!!! 
DRYERS FILTER PRESSES | 

26 Tre eT an | TEESE eee || SPECIALS | 


1-1 Unit, complete. 
1—5x12-ft. Buffalo Vacuum Drum Dryer. 


6—Dopp 650 gal. Jacketed Kettles. 


Truck Grinnell 80 sq.ft. 


; a4 4—Shriver, iron 42x42 in. 
VACUUM SHELF—DEVINE 


4—Shriver and Johnson 36x36 in. 





10—No. 12; 4—No. 23; 6—No. 25; 2— | 12_Shriver and Sperry 30x30 in. 6—Sweetiand Filters, Nos. 12, 11, 9. 
No. 27; 1—No. 30. ae “he . 2—W. & P. 500 gal. Jacketed Mixers. 
, — . — » 4—Johnson and Shriver 24x24 in. 1—Buffalo J-20 Vacuum Shelf Dryer, 
VACUUM SHELF—BUFF. FOUNDRY 2—Shriver 18x18 in., iron and lead. 60x84-in. shelves, 


1—Double door, 15 shelf, 131 in. 
long x 5 ft. wide; 1—F20, 42 in. 


12—Shriver, Johnson 12x12 in. 
SWEETLAND FILTERS 


1—6-ft. Buffalo Vacuum Crystallizer. 











x 42 in.; 1—20 Shelf, 60 in. x 84 in. MIXERS 
DRUM DRYERS 1—No. 12; 1—No. 11; 1—No. 10; 2— i 
2—*x12-ft. Buffalo Vac. Dryers. No. 9; 2—No. 7; 2—No. 5; 1—No. ep ghd gre _— 
2—4-ft. 6-in.x12-ft. and 4x9-ft. Atmos- 2; 1—No. 1. i i ' 


2—500 gal. Day, Jacketed, Jumbo. 


pheric double drum; 6—+x9-ft. 24—Dough Mixers, 1 bbl. to 6 bbl. 


Cooling Rolls; 1—Stokes 5x13 ft.; OLIVER FILTERS 


1—Buffalo 48x28-in. 


1—3x30 in. Wood. 1—8x8, all Iron. 


14—-Sizes A, B, C, D, Day Sifters and 


: Mixers. 
VACUUM DRUM DRYERS ae -_ Proof. 1—8x12, all Iron. p—iemmienes Rhee 36 ond 2 fe. 
1—Devine 3x9-ft. double D , —Ox0, a ron. 
i. - 7“ EVAPORATORS 





ROTARY VACUUM 
1—Devine 3x15 ft. 
1—Stokes 30 in. x 6 ft. 


LIQUIDATION 


Machinery and Equipment of the 
Interstate Chemical Company 


2—Swenson Single and Dbl. 250 sq.ft. 
1—Zaremba Triple Effect, 3000 sq.ft. 
1—Scott Triple Effect, 1350 sq.ft. 











i—Stokes 4x15 ft. 1—Devine 5x33 ft. Jersey City, N. J. 1—Quad. Zaremba, 3600 sq.ft. per 
ROTARY—Direct and Indirect Heat Send for printed list. effect. 
18—3x12-ft. to 8x85-ft., all makes. ro bg iron tubes, 
. sq.ft. 
VACUUM PANS W.&P. MIXERS 
1—Size 8, Jacketed, 4% gal DISTILLING UNITS 

10—Copper, 25 gal. to 600 gal. a ° , : : 
3—5-ft. Copper, 1—9 ft. Cast Iron. 1—Size 11, Jacketed, 9 gal. 1—24 in. Badger Copper. — ' 
2—10 ft. Cast Iron 1—Size 14, Jacketed, 50 gal. 5—36-in., 48-in., 50-in., 60-in., 72-in. 

‘ 2 ; 8—Size 15, Jacketed, 100 gal. Cast Iron Bodies. 
CENTRIFUGALS 2—Size 16, Jacketed, 150 gal. 22—Fractioning Columns, 12-in. to 84- 








yo \ Belted and Motor 2—Size 17, Unjacketed, 200 gal. in., copper, iron and steel. 
Driven with Copper 1—Size 17, Jacketed Shredder. 
1. Low prices. one Steet Baskets 6—Size 30, Jacketed, 2650 gal. KETTLES 
P 4—60-in. Tolhurst. ALL TYPES AND SIZES 
2. rompt 6—48-in. Fletcher. AUTOCLAVES 300 in stock—open top, closed, jacketed 
delivery. 3—48-in. Tolhurst. 1—600-gal. Valley Iron, Jack., Agi- and unjacketed, with and without 
3. Guaranteed ae bingy 3 tated. ” ee a —- 
. —20-in. to -in. ade o ast Iron, Steel, Copper, 
and Rebuilt Tolhurst, Ameri- CRUSHING MACHINERY Aluminum, Glass Lined, Duriron. 
equipment. can Laundry, Send for your copy of Capacities from 25 gal. to 20,000 gal. 











"i 


Troy. latest Bulletin No. 12. Ask for latest Kettle List. 


Consolidated Products Co., Inc. 


15 PARK ROW, NEW YORK, N. Y.—SHOPS: 335 DOREMUS AVE., NEWARK, N. J. 


Telephone: Barclay 7-0600. Cable Code: EQUIPMENT 
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REBUILT 
EQUIPMENT 


A few specials are: 


2—5x12-ft. Buffalo Atmospheric Drum 
Dryers. 

1—Raymond 4-roll High Side Raymond 
Mill. 

4—Nos. 10, 9, 7, 5 Sweetland Filters. 

3—36-in. Shriver Filter Presses. 


6—24-in. and 30-in. Shriver Filter 
Presses. 

3—Oliver Filters, 6x4 ft. 6x6 ft. 
8x10 ft. 


1—Proctor 8-truck Atmospheric Dryer. 
3—W & P sizes 15 and 17, type VI, 
Jacketed Mixers. 
1—W & P size 21, 
Mixer. 
1—Bufflovak No. 50 triple effect Evap- 
orator, 500 sq.ft. each effect. 
1—-Bartlett & Snow Rotary Hot Air 


type X, Jacketed 


Dryer, 5x30 ft. 

5—Raymond Mills, Nos. 1, 0, 00, 000. 

2—American Filters, 6-ft. and 8-ft. 
diameter. 

1—6x22-ft. Harry Rotary Hot Air 
Dryer. 


2—Devine 4x20-ft. and 5x25-ft. Rotary 
Vacuum Dryers. 

1—Devine bronze double-drum 
uum Dryer 3x9 ft. 

2—Williams Hammer Mills, ball bear- 
ings. 

5—5 bbl. 
Mixers. 

1—Zaremba double-effect Evaporator, 
375 sq.ft., monel tubes. 


Vac- 


jacketed New Era Dough 


6-—40- to 48-in. Tolhurst Centrifugals. 
6—Devine Nos. 3, 11 and 23 Vacuum 
Shelf Dryers. 


4—Buffalo G-12 Vacuum Shelf Dryers. 


This is only a partial list. Send for com- 
plete catalog listing good rebuilt equipment 
at our warehouse shops at Jersey City, N.J 


LIQUIDATION 


NITROCELLULOSE PLANT 
Located at 
STAMFORD, CONNECTICUT 


consists of:—Paper Pulp 
Nitrating Equipment, Cot- 





Equipment 
Equipment 











ton Boiling, Poaching and Blending 
Equipment Send for Special Catalog. 
Equipment includes 10—Tolhurst 
and American Tool! Centrifugals: Wood, 
Steel and Copper Storage Tanks: Dur- 
iron Equipment Pumps: Dryers: 
Motors (53 phase, 60 cycle, 440 Volts). 
All equipment priced attractively for 
immediate liquidation. Send for details 
ind prices 
We will buy your surplus or idle 


equipment—in any quantity, single 
items to complete plants, for cash. 


STEIN-BRILL CORP. 
25 CHURCH STREET 
NEW YORK, N. Y. 





Phones: BArclay 7-4850, 4851, 4852 
Warehouse Shops—Jersey City, N. J. 











Jaeger Concrete Mixer, 


BIG SAVINGS 


Used Chemical and Industrial 
Machinery 


Our fully stocked plant contains a large 
variety of modern used apes inery. Each 
piece of equipment has been ge = 
reconditioned — all inspected 

elivery. 

Our prices are extremely low in com- 
parison to value received. 


BOILERS AND ENGINES 

2—4-hp. Gas Boilers. 

2—12-hp. Gas Boilers. 

1—15-hp. Boiler. 

2—25-hp. Vertical Boilers. 
2—60-hp. Vertical Boilers. 
1—100-hp. Economic Boiler. 
2—Horiz. Steam Engines, 10 hp. 
2—Horiz. Steam Engines, 
2—vVertical Steam Engines, 
4—Vertical Steam Engines, 5 hp. 
40—Oil Burner Units. 


KETTLES AND MIXERS 
80—C. I. and poset Jacketed Kettles, 20 
to 600 gals. 
30—Dopp Jacketed, 60 gals. 
9—Copper, 5 to 800 gais. 
160—<Aluminum, 15 to 100 gals. 
50—Jktd. Mix Kettles, 40 to 900 gals. 
8—Sulphonators, 50 to 950 gals. 
. 50 te 1,400 gals 
3—Horizontal Mixers, 6.900 gals. 
2—W. & P. Mixers, 3 gals. 
& P. Mixer, 150 gals. 


CRUSHERS AND MILLS 
2—Raymond Mills, 0, 00. 
2—Creasey Ice Crushers. 
1—Mashek Hammer Mill. 
1—Gruendler, XXXX, belted, 
9—Sturtevant Crushers and 2 oli Mills. 
i—Ball Mills, 4x6. 
1—Abbe Mill, Lined, 2x3. 
1—Ball & Jewell, 24-in. dia. 


CENTRIF. EXTRACTORS 


1 -~Sharpless Centrifugal Separator. 





2—Troy, 24-in. Basket. 
1—Tolhurst, 26-in. Basket. 
2—DeLaval, Type No. 300. 


i—Poland, 26-in. Basket. 
1—40-in. Tolhurst. 


AIR COMPRESSORS 


1—American, ‘Fairhurst,’ 54x4. 
2—American, 4x6. 
1—Pennsylvania, 5x14. 
1—Chicago Pneumatic, 9x11. 
i—Clayton, 10x10x10. 
1—Clayton, 12x10, belted. 
1—Laidlaw Feather-valve, 12x9. 


1—Marsh, 6x8. 

1—Norwalk, 2 phase, 8x10x12. 
1—Platt Iron Works, 10x8. 
1—Blake, 10x12x12. 


DISTILLING APPARATUS 
9—Rectify’g Columns, 10- to 36-in. diam, 
5—Cop’r Dephlegmators, 18- to 30-in. diam 
2—Stokes Water Stills. 
4—Aluminum Stills, 115 gals. 
6—Copper Stills, 70 to 1,100 gals. 
9—Steel Stills, 100 to 3,000 gals. 


PUMPS 

i1—Worthington Tandem Duplex 
Pump, 6x9x10 

3—Worthington Duplex, 6x4x6. 
1—Worthington Duplex, 10x6x10. 
3—Hard Rubber Pumps. 
§—Bronze Centrif. Pumps. 
Deane Duplex Steam Pump, 12x7x12 in. 
Gardner Duplex Pump, 12x8x12 in. 
3—Hard Lead Centrifugal Pumps. 


Steam 


Large Quantity Lead Lined Valves and 
Fittings. 
MISCELLANEOUS 
2—World Labellers. 


10-8. 
1—Quantity of various sizes Filter 
Presses and Gravity Filters. 
350—Tanks, open top, closed, rectangular, 
vertical and horizontal, for storage 
and pressure. Capacities from 50 to 
20.000 gals 


1—Portable Coal Conveyor, 25 ft. long. 


1—Elec. Generator, 12% kw. Engberg. 
t—-Bronze Centrif. Pumps, 4-in. dischg. 
1—Crown Cork Capping Machine.. bit'd. 
1—Acme Paper Cutter, 49 in. wide. 
Large Cuantity Exhaust and Pressure 
owers 
Large Stock Electric Motors, 1 to 25 hp. 


Send us your inquiries for any make or 
size of used ch Write 
for — listing. % x, will tw your 


idle eq 


Machinery & Equipment Co., Inc. 


429-437 Frelinghuysen Ave., Newark, N. J. 
Tel. Waverly 2-7707 and 2-7708 








EVAPORATORS AND 
VACUUM PANS 


All types and sizes from 200 to 2,500 sq.ft. 
heating surface per effect. 


FILTERS 


Sweetland, Oliver, American, Kelly. 


DRYERS 


Direct heat, rotary steam, atmospheric, 
rotary vacuum, vacuum drum, vacuum 
shelf 

Also filter presses, liquid, plastic and 


powder mixers, jacketed ‘kettles. gas, steam 
boilers, labeling machines, etc. 

We purchase single items or complete 
plants. 


Loeb Equipment Supply Co. 


618 West Lake Street, Chicago, Illinois 








FOR SALE 


TUNNEL DRIER 


One 20 truck Proctor & Schwartz Tunnel 
Drier, having four 6 ft. diameter fans, 
9,936 ft. 1% in. extra heavy steam coils, 
110 lb. per sq.in. Main steam inlet size, 
2% in., including 25 trucks, 21x74x72-in., 
60 tray capacity, 1,500 aluminum trays 
20x20-in.—standard guards, belting, steam 
traps, exhaust fan and air duct. This is 
a complete installation now fully set up 
in excellent condition, and is for sale by 
original owner. Price reasonable. Can be 
seen by appointment. 


United Color and Pigment Co. 
McClellan Street, Newark, N. J. 








STORAGE 
TANKS 


FROM TANK CARS 
2,000 to 12.000 gallon capacities. Lowest prices 
ERMAN-HOWELL & CO., Ine. 
332 So. Michigan Ave., Chicago, Ill. 











WANTED | 











USED INDUSTRIAL DIAMONDS 
PLATINUM SCRAP 
IN ANY FORM 


We pay highest market price, make prompt 
returns and hold goods for your approval 


I. MILLER, Smelter and Refiner 
304 Colonial Arcade, Cleveland, Ohio 








SELL us SURPLUS 
Chemicals, Dyes, Oils, Waxes, Colors, 
Pigments, Metals, Ores, Etc. 
By-Products — Residues — Sludges 
Confidential Services Rendered 


CHEMICAL SERVICE CORPORATION 
36 Park Row, New York, N. Y. 











Why Save It? 


Equipment you have replaced, or 
for which you have no further use 
can probably be sold at a good 
price now. Later it may not be 
worth as much. 


Weed out equipment and let a 


“Searchlight” Ad 


help you sell it promptly 
6-98 
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A heat exchanger 


for 
dirty or 
corrosive 
liquids 


i . 

] HEAT EXCHANGERS l 
\ CONDENSERS 

| Sub-cooling— Partial — Reflux 


| S. 


vps 


COOLERS 


Liquid Gas -Jacket Water 
PA swage Bos Tum 


| OIL HEATERS 
| LEVEL CONTROLLERS 
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The Griscom-Russell Co. 
285 Madison Ave., 


New York 
Philadelphia St. Louis 
Boston Kansas City 
Rochester New Orleans 
Buffalo Houston 
Pittsburgh Dallas 
Cincinnati Charlotte 
Indianapolis Atlanta 
a. San Francisco 
Massillon Los Angeles 
Detroit Seattle 
Milwaukee Portland 
Minneapolis Tulsa 


For Canada: Riley Engineering and 
Supply Company, Ltd., Toronto 









N many cases where special heat transfer serv- 

ices cause trouble with standard types of 
shell-and-tube exchangers, the K-C Tubeflo Sec- 
tion will operate for long periods without requiring 
cleaning or replacement. 


For example, when used for liquids containing 
suspended matter, the continuous high velocity 
through the tubes and at the heads carries the 
material completely through the unit, thereby indef- 
initely maintaining the original high heat transfer 
rates and greatly reducing the frequency of shut 
downs for cleaning. Furthermore, when cleaning 
does become necessary, it is easily and quickly 
accomplished because of the long straight tubes. 


Again, when corrosive liquids are to be handled, 
tubes with thick walls or of corrosive-resisting 
materials may be supplied, resulting in a useful 
life which greatly exceeds that of any other con- 
struction. 


G-R K-C Tubeflo Sections are standard and inter- 
changeable, and may be arranged in stacks for any 
desired duty. Write for full information. 


riscom- ‘Russell 
Heat Transfer Apparatus 
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“Chem & Met’s” service to its field 


— January issue will add more tangible 
evidence of “Chem & Met's” fixed edito- 
rial purpose—to devote helpful attention 
month after month, to the practical problems 
that are demanding the time and attention of 
chemical engineers and production men in the 


Process Industries. 


A recent questionnaire to “Chem & Met” 
readers, to ascertain their degree of interest in 
various editorial subjects, disclosed a lively 
desire for information about the Costs of Raw 
Materials Distribution. The blood relationship 
between distribution economy and production 
economy is emphasizing the importance of 


distribution to chemical engineering interests. 


The January issue of “Chem & Met” will indentify 


the problem of distribution costs with the every- 
day interests of chemical engineers and produc- 


tion men in their jobs and will offer editorially: 


An Engineering Approach to Distribution 
Problems of the Process Industries...Reducing 
Transportation Costs... Storage and Warehous- 
ing... Containers, Packages and Packaging... 
Product Diversification ... Trends in Distribu- 
tion of Chemicals... Relative Importance of 


Production and Distribution Costs. 


This issue provides further proof of “Chem & 
Met's” undiluted adherence to a fixed editorial 
objective — and its consequent strength as a 
medium for advertising to this group of 
Process Industries production men, whose 


buying power is increasing. 





DISTRIBUTION) 


Chemical & Metallurgical Engineering 


A. B.C. — A. B. P. 


McGRAW-HILL PUBLISHING COMPANY, 


INC. 


330 WEST 42d STREET 


NEW YORK 
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SPRAY-DRYING 





Spray-drying is a general purpose process 


that is applicable in many lines of industry 


lt makes possible the salvaging of waste and the preservation of 
foods. It creates new products of high sales value. 


Many of the Process Industries are confronted with these situations 
and the production executives in these plants should consult us 
so that they may profit by our many years of experience in han- 
dling all kinds of spray-drying problems. 


We have our own commercial test plant and arrangements can be 
made for experimental tests on your product on a practical basis. 


COMMUNICATE WITH .. . 


BOWEN RESEARCH CORPORATION 
117 LIBERTY ST., NEW YORK CITY 
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HEAT EXCHANGERS /or the... 


recovery of heat from waste hot liquors. 
recovery of volatile solvents. 

fore, inter and after cooling. 

-partial condensing. 

reflux condensing. 

heating or cooling liquids or gases. 


Whatever the service— 


Look it up in Sweet's 


-1931 Engineering Edition 


pages 785 to 796. 


There is the Whitlock Cata- 
logue—placed there for your 


convenience. 





Also—the Whitlock Engineering Service does not stop with 
Sweet's. A ‘phone call to the nearest District Office or author- 
ized representative will bring a Whitlock Engineer to your desk. 
District Offices, or representatives in New York, Boston, Phil- 
adelphia, Chicago, Detroit, Baltimore, Charlotte, Los Angeles, 
San Francisco and other principal cities. 


Look under our name in your local telephone directory or drop 
a line to us at Hartford. In Canada Whitlock Heaters, Pre- 
heaters and Heat Exchangers are manufactured by Darling Bros. 
Ltd., 120 Prince St., Montreal. 


WHITLOCK COIL PIPE COMPANY 
110 South Street, Hartford, Conn. 
@ A separately bound copy of this catalogue will be sent 
on request, together with Bulletin 100, describing more 


fully the different models of Whitlock Heat Exchangers, 
Heaters and Coolers. 
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By the 


Cottrell 


Electrical Precipitation presents such 
attractive features in so many indus- 
tries that a study of its application to 
any dust problem is highly warranted. 
The recovery of waste from discharge 
gases is an assured and satisfactory 
operation in a great number of plants 
of various types. 


Process 
of 


Electrical Operation is simple, and the installa- 
tion of equipment soon pays for itself. 
A dust problem, therefore, may be 


Precipitation turned to a source of revenue. 


For cement mills where it may be used. 
the graded resistance electrode type of 
construction affords the advantages of 
the Process at a comparatively lower 
cost. 











Angeles, California, 1016 W. 9th Street 
mt Office: 405 Lexington Avenue, New York City 
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L.A. “Explosion-Proof”’ 


in Refinery Pump House 


ERE is a new loading-rack pump house at 
one of the largest refineries in Oklahoma. 
These pumps handle stove distillate, kero- 
sene, and gasoline. Yet there is no need here for 
the conventional fire wall, because the pumps are 
equipped with Louis Allis approved “Explosion- 
Proof” motors. Fire walls, although included in 
the original plans, were eliminated when L.A. “‘ex- 


plosion-proof”’ motors were specified by the refinery 
engineer. @ This motor—extensively used in the manufac- 
ture of lacquer, film, gasoline, etc. — is only one of the com- 
plete line of Louis Allis ““Custom-Built”’ motors specially 
developed for conditions in the chemical and process indus- 
tries. To make your plant safer and more efficient, specify 
the correct type of Louis Allis motor for every application. 


Write for Bulletins on: 
“EXPLOSION-PROOF” FAN- 
COOLED MOTOR...Type E... 
for explosive atmospheres. 
Approved by Underwriters’ 
Laboratories for Class I appli- 
cations wherever petroleum 
products, alcohol, ethyl 
acetate, or equally hazardous 
liquids are made, used or 
handled. 


WARNING: DO NOT CON- 
FUSE WITH NON-AP- 
PROVED, SO-CALLED 
“VAPOR-PROOF MOTORS. 











TOTALLY-ENCLOSED 
FAN- COOLED MOTOR... 
Type J...for dusty, corro- 
sive or moist atmospheres. 


STANDARD “OPEN TYPE”’ 
MOTOR...for ordinery at- 
mospheres. 


LOUIS 














| ALLIS 


a 


-Custom-Built”’ 
MOTORS 


THE LOUIS ALLIS CO. 
Milwaukee. Wis. 


OFFICES . IN . PRINCIPAL . CITIES 
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Tue wise prior sees to it that his ship 
is propertly equipped, adequately fueled and expertly 


tuned-up, before he starts “zooming.” 


Flying weather is improving in the business world. Are 


you ready to “give ‘er the gun’? 


preliminary for you is the installation of efficient, 
modern equipment for every process in your plant. 


Make use of our 36 years’ experience in designing and build- 


ing equipment which tunes- 
up production in the process 
industries. Consult us on 
the equipment listed. 
Vacuum Rotary Drvers 
Solvent Recovery Apparatus 
Vacuum Shelf Dryers 


Vacuum Stills 
Atmospheric Drum Dryers 


Evaporators Autoclaves 
Extractors Condensers 
Crvystallizers Water Stills 


rablet Compressing Machines 
Vacuum Fumigators 
High Vacuum Pumps 





An all-important 








STOKES Combination Equipment for soaking, drying and roasting 


ge ong under vacuum. Original order consisted of 4 units, each 3 ft. in 
—— ixers diameter by 15 ft. long. User has since duplicated the order with the 
Special Process Equipment comment, “‘No suggestions for change; apparatus works perfectly.” 


Send for Catalog No. 31 Such combining of processes saves in first cost, handling time and 
; floor space. Result—profit margin increased. 


FJS§toKes MACHINE COMPANY 


Chemical Engineers and Equipment Manufacturers Since 1895 


5920 TABOR ROAD OLNEY 


P. O. PHILADELPHIA, PA. 


New York Office—103 Park Avenue Chicago Office—307 No. Michigan Avenue Los Angeles Office—1231 E. 7th Street 
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